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Description .necifically one embodiment of the 

o peptides and smaii motecu.es has markedly renewed 

, ig ands and tagging -oiecules. been described . Se eWang, (1 976) JOrgXhem 41-3 
[0003] A phenacyl based linking group (see > 
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of the nitroso-aldehyde, but they observed inefficient release of peptides longer than five residues due to poor swelling 
of the resin. See Ajayaghosh etat. (1988) Tetrahedron 44:6661-6666. 

[0006] In the course of optimizing the photolithographic synthesis of both peptides (see Fodor et al. (1 991 ) Science 
251:767-773) and oligonucleotides (see Pease etat. (1994) Proc. Natl. Acad. Sci. USA 91 :5022-5026, we had occasion 

5 to explore the use of a variety of orthobenzy\ compounds as photolabile protecting groups. See PCT patent publication 
Nos. WO 90/15070, WO 92/10092, and WO 94/10128; see Holmes etat. (1994) in Peptides: Chemistry, Structure and 
Biology (Proceedings of the 13th American Peptide Symposium); Hodges et at. Eds.; ESCOM: Leiden; pp. 110-12. 
Examples of these compounds included the 6-nitroveratryl derived protecting groups, which incorporate two additional 
alkoxy groups onto the benzene ring. Introduction of an a-methyl onto the benzylic carbon facilitated the photolytic 

10 cleavage with > 350 nm UV light and resulted in the formation of a nitroso-ketone. 

[0007] Photolabile amide protecting groups for C-termini of peptides which rely on the same basic orthonitro benzyl 
chemistry have also been reported. See Henricksen et al. (1993) Int. J. Peptide Protein Res. 41:169-180; Ramesh et 
at. (1993) J. Org. Chem. 58 :4599-5605; Pillai (1980) Synthesis 1-26; and Pillai et at. (1979) Tetrahedron Lett. 
3409-3412. See also Bellof and Mutter (1985) Chimia 39:10. 

is [0008] A photocleavable linker should be stable to variety of reagents (e.g., piperidine, TFA, and the like); be rapidly 
cleaved under mild conditions; and not generate highly reactive byproducts. The present invention provides such link- 
ers. 

[0009] The present invention provides new compounds and methods which find application in solid phase synthesis 
including the preparation of peptides or small ligand molecules, and libraries thereof, as well as in the preparation of 
20 high-density arrays of diverse polymer sequences such as diverse peptides and oligonucleotides. The compounds of 
the present invention are those which are typically referred to as linking groups, linkers or spacers, 
[0010] The novel compounds are useful as linking groups in solid phase synthesis. These compounds are useful as 
linking groups which are photochemically cleavable. 

[0011] In one aspect, the present invention provides the use of a compound having the formula: 

25 



30 




35 wherein 

R 1 is hydrogen, C r C 8 alkyl, aryl or arylalkyl; R 2 , R 3 and R 4 are each independently hydrogen, C 1 -C 8 alkyl, or 
C r C 8 alkoxy; X 11 and Y 11 are each independently selected from the group consisting of halogen, -SH, -SP, -OH, -OP, 
-NH 2 , -NHP, in which P is a suitable protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently 
selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, substituted aryl 
40 alkyl, heteroaryl, and substituted heteroaryl; and q is an integer of from 1 to 10, as a photochemically cleavable linking 
group. In a preferred embodiment q is an integer of from 1 to 4. 
[0012] In one embodiment, the compounds have the formula: 

45 r 3 R 2 

so N0 2 



wherein, 

R 1 is hydrogen, C^Cq alkyl; R 2 and R 4 are each independently hydrogen, C r C 8 alkyl or C r C 8 alkoxy; R 3 is 
55 C r C 8 alkoxy; X 11 and Y 11 are each independently selected from the group consisting of — Br, — CI, — OH, — OP, 
— NH 2 , — NHP, in which P is a suitable protecting or activating group, and — NR 5 R 6 wherein R5 and R 6 are independ- 
ently selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, substituted 
aryl alkyl, heteroaryl, and substituted heteroaryl ; and q is an integer of from 1 to 4. Preferably, R 1 is hydrogen or methyl, 
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10 




20 



25 



15 Wherei ";. en r C alkvl R 2 and R 4 are each independently hydrogen ^ <^^"_fj^S^!j£ 

C C X" a ^d^are^ndependent^ se.ected 

5S3Sp. in which P isasuitable protecting ary^ substituted any., any. aUcy.. substituted aryi 

:rSa==«^^^ both hydrogen, R3 te methoxy, « 

[00151 In a particularly preferred embodiment, R ,R ana » 

_Br, and q is 1 ; mofhnlB Y n is _ 0 H, and X 11 is —Br, and q is 3; 

Ri , R* and R* are hydrogen, R3 is methoxy. Y is un. _ ^ 1 . 

Ri R 2 and R 4 are hydrogen, R3 is methoxy, Y s-OH. and X ^ jg ^ 

ri R 2 and R 4 are hydrogen, R3 is methoxy, Y s-OH. and X ^ s ^ 
R i R2 and R 4 are hydrogen, R3 is methoxy, Y -OH, and ^ . g a . 

ri R2 and R 4 are hydrogen. * is ^thoxy, Y" is_OH, i nd X ^ and q „ 

wherein Ri. R 2 and R 4 are Ifljj^^^ X" is-NH 2 , and q is 3; 
R 1 . R2 and R 4 are hydrogen, R3 is methoxy, Y s u ^ _ nA{= 

ri , R2 and R 4 are hydrogen, R3 is ™thoxy.V . fe _ NAc gnd q is 3; 

wherein Ri . R 2 and R 4 are hydrogen. J . mrthoxy, Y • x „ j S — NHFmoc, and q » 1 ; 

wherein Ri. R 2 and R 4 are "^f^^^oH and X" is — NHFmoc, and q is 3; 
ri. R2 and R 4 are hydrogen, R3 « me hoxy, Y s^O is _ 0 (CO)CI, and q is 1 ; 

Ri . R2 and R 4 are hydrogen. R3 is methoxy, Y is , _ 0 (CO)CI, and q is 3; 

ri R* and R 4 are hydrogen, R? is methoxy, Y s-OH, and X ^ s < and fe , . 
ri R2 and R 4 are hydrogen, R3 is methoxy, Y s-OH, and X ^ 2 anQ „ 3; 

ri R2 and R 4 are hydrogen, ff is methoxy ^ -OH, andX ^ , ^ ^ q fe 1 . 

Ri is methyl. R 2 and R 4 are hydrogen, R3 . me hoxy, Y « ^ ^ ^ _ Bf and Q „ 

Ri is methyl. R z and R 4 are hydrogen, R3 s me hoxy, Y . ^ ^ ^ _ QH and q ls ., 

Ri is methyl. R 2 and R 4 are hydrogen R* "^^^V Y i, „ _ OH , and X" is -OH. and q is 3; 
wherein Ri is methyl. R 2 and R 4 are hydrog ^OH. and X" is -OAc, and q is 1 ; 
ri is methyl. R 2 and R 4 are hydrogen, R3 . methoxy, Y « jg _ QAc and q „ 3; 

ri is methyl, R 2 and R 4 are hydrogen, Rj « me hoxy, Y < J ^ . g _ NHz and Q js , . 

Ri is methyl. R 2 and R 4 are hydrogen, R* * methoxy, Y an£j ^ . g nh 2 , and q • 3; 

Ri is methyl, R 2 and R 4 are hydrogen, R3 • methoxy, ^ ^ _ NAc and q is 1 ; 

Ri is methyl. R 2 and R 4 are hydrogen, R3 • methoxy, Y ^ ^ ^ _ nAc and q 

Ri is methyl. R 2 and R 4 are hydrogen. R3 is methoxy. Y . g _ NHFm0C> and q , s 1 ; 

Ri is methyl. R 2 and R 4 are hydrogen, R • me Joxy, V » ^ ^ _ NHFmoc> an a q ,s 3; 

ri is methyl, R 2 and R 4 are hydrogen. R3 • methoxy. Y an(j ^ . g _ 0(C0)C1 , and q IS 1 ; 

Ri is methyl. R 2 and R 4 are hydrogen. R3 . methoxy. Y • and ^ . g _ 0(C0)C1> ano q IS 3; 

ri is methyl. R 2 and R 4 are hydrogen. J . methoxy, Y « an{j ^ _ OCH2C1 , and q „ i ; or 

ri is methyl, R 2 and R 4 are hydrogen, Rj • methoxy. Y « fe _ OCH2C ,_ and q . 3 . 

Ri is methyl, R 2 and R 4 are^ hydrogen ^J^-JJi groups, one o. skill in the art will readity appreciate that 
AHhough these compounds are shown w« h, J, Jed. 
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R 3 R 2 

5 

wherein, 

/o R1 is hydrogen, C 1 -C 8 alkyl; R 2 and R 4 are each independently hydrogen, C r C 8 alkyl or C v C a alkoxy; R 3 is 

C r C 8 alkoxy; X 11 is selected from the group consisting of -Br, -CI, -OH, -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -NH 2 , -OF, 
-NHP, in which P is suitable protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are 
independently selected from the group consisting of hydrogen, unsubstituted alkyl, aryl, substituted aryl, aryl alkyl, 
substituted aryl alkyl, heteroaryl, and substituted heteroaryl; Y 11 is selected from the group consisting of -Br, -CI, -OH, 

15 -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -OP, -NHP, in which Pis a suitable protecting or activating group, and -NR 5 R 6 wherein 
R5 and R 6 are independently selected from the group consisting of heteroaryl and substituted heteroaryl; and q is 
integer of from 1 to 4. 

[0017] In a related aspect, the present invention provides a compound having the formula: 



25 




wherein 

30 R1 is hydrogen, C r C 8 alkyl; R 2 and R 4 are each independently hydrogen, C r C 8 alkyl or C^Cq alkoxy; R 3 is 

C r C 8 alkoxy; X 11 is selected from the group consisting of -Br, -CI, -OH, -NH 2 , -OP, -NHP, in which P is a suitable 
protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently selected from the group consisting 
of hydrogen, unsubstituted alkyl, aryl, substituted aryl, aryl alkyl, substituted aryl alkyl, heteroaryl, and substituted 
heteroaryl; Y 11 is selected from the group consisting of -Br, -CI, -OH, -OP, -NHP, in which P is a suitable protecting or 

35 activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently selected from the group consisting of heteroaryl, 
and substituted heteroaryl; and q is an integer of from 1 to 4. 

[0018] In a preferred embodiment R 1 is methyl, R 2 and R 4 are both hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is 
-Br, -OH, -0(CO)Cl, -OCH 2 Cl s -0(CO)OAr, -OAc, -NH 2 -ODMT, -NHBOC-NHAc, or -NHFmoc. 

[0019] In a particularly preferred embodiment R 1 , R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is - 



40 


Br, and q 


is ' 


; 




















R 1 , 


R2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy : 


Y 11 


is -OH, and X 11 is -Br, and q is 3; 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is -OH, and X 11 is -OH, and q is 1 ; 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is -OH, and X 11 is -OH, and q is 3; 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is -OH, and X 11 is -OAc, and q is 1 ; 


45 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is -OH, and X 11 is -OAc, and q is 3; 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 1 * 


j s _OH, and X 11 is— NH 2 , and q is 1; 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


yv 


is — -OH, and X 11 is — NH 2 , and q is 3; 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 1 


is — OH, and X 11 is — NAc, and q is 1 ; * 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 1 


is — OH, and X 11 is — NAc, and q is 3; 


50 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 1 


is — OH, and X 11 is — NHFmoc, and q is 1 ; 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 1 


j S — OH, and X 11 is — NHFmoc, and q is 3; 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 1 


t is —OH, and X 11 is — 0(CO)CI, and q is 1; 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 1 


1 is — OH, and X 11 is — 0(CO)Cl, and q is 3; 




R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 1 


t is— OH, and X 11 is— OCH 2 CI, and q is 1; 


55 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 1 


i is— OH, and X 11 is— OCH 2 Cl, and q is 3; 



R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH; and X 11 is — Br, and q is 1 ; 
R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is —OH, and X 11 is —Br, and q is 3; 
R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is— OH, and X 11 is— OH, and q is 1; 
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Ri is methyl. R 2 and R* are hydrogen, * j. methoxy, y" is -OH and X- is 

ri is methy., R 2 and R* are hydrogen, R « methoxy, Y » o fe 

Ri is methy., R 2 and R* are hydrogen, J » methoxy, Y s ^ _ 
Ri is methyl, R 2 and R* are hydrogen, R3 s methoxy, Y s 

Ri is methyl. R 2 and R* are hydrogen, £ . methoxy, £ Is ^ 

ri is methyl, R 2 and * are hydrogen, # • methoxy, Y^ s ^ ^ 

Ri is methyl, R 2 and R* are hydrogen, R • methoxy, Y ^ ^ fe _ 

Ri is methyl, R 2 and R* are hydrogen, R s methoxy, T fe _ 

Ri is methyl. R 2 and R* are hydrogen, s me hoxy, Y » un. _ 

Ri is methyl. R 2 and R* are hydrogen, tf • methoxy, y s _OH fe _ 

Ri is methyl. R 2 and R* are hydrogen, R3 ,s methoxy, Y^ ■ ^_ 

Ri is methyl. R 2 and R* are hydrogen, * . methoxy, V m ^ fe _ 

corporated into a composition having the formula: 

A-B-L 

having the formula: 



OH, and q is 3; 
OAc, and q is 1 ; 
-OAc, and q is 3; 
-NH 2 , andqisl; 
-NH 2 , and q is 3; 
-NAc, and q is 1; 
-NAc, and q is 3; 
-NHFmoc, andqisl; 
-NHFmoc, and q is 3; 
-0(CO)CI, and q is 1; 
-0(CO)CI, and q is 3; 
_OCH 2 CI, and q is 1 ; or 
-CH 2 CI, and q is 3. 
groups of this invention are in- 



25 



30 



-iCOHCH 2 )<fO- 




R 3 



35 



40 



45 



wherein, , , .... r2 r3 and r* are each independently hydrogen. C r C 8 alkyl, or 

ri is hydrogen, C r C 8 alkyl, aryl or arylalkyl. R , R andH* ^a ^ p . g & pro tect,ng or 

Ci -Cb alkoxy; X* is halogen, -SH. -8P. -OH. T™* jnthe artwill read i,y appreciate that these radicals L 
activating group; and q is an integer of from 1 to 10 . Oneo ' stonint dualizing group comprises an 

are derivatives of the photocleavable linking group ' "JT^ «Y «uE ellni. More preferably, the deriving 
amino acid, peptide, °r pother cha.n hav.ng an mmm ^^^^^ 

group will comprise -NH- ( C ^ CH2 °>^ H2 ^ in which n is an integer of from Ito 

te?^ the derivatizin9 9roup te 

(CH 2 CH 2 0) 2 CH 2 CH 2 NH— . 
In another embodiment, either 

(a) L has the formula: 



50 




55 
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group; and q is an integer of from 1 to 4; or 
(b) L has the formula: 




20 



25 



30 



35 



40 



wherein 

R 1 is hydrogen, C^Cg alkyl; R 2 and R 4 are each independently hydrogen, C^-Cg alkyl or C r C 8 alkoxy; R 3 
is C 1 -C 8 alkoxy; X 21 is -Br, -CI, -OH, -OP, -SH, -SP, -NH 2 or -NHP, wherein P is a suitable protecting or activating 
group; and q is an integer of from 1 to 4. 

[0021] In a preferred embodiment, R 1 is methyl and R 3 is methoxy, and preferably R 2 and R 4 are each hydrogen. 
[0022] In a particularly preferred embodiment n is 3, R 1 is methyl, R 3 is methoxy, R 2 and R 4 are each hydrogen, and 
X 21 is -OH, -ODMT, -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -OAc, -NH-Fmoc, -NHAc, or -NH-BOC. e.g., a composition 



R 2 and R 4 are hydrogen, R 3 is methoxy, and X 
R 2 and R 4 are hydrogen, R 3 is methoxy, and X 
R 2 and R 4 are hydrogen 
R 2 and R 4 are hydrogen 
R 2 and R 4 are hydrogen, R 3 is methoxy, and X 
R 2 and R 4 are hydrogen, R 3 is methoxy, and X 
R 2 and R 4 are hydrogen, 
R 2 and R 4 are hydrogen 
R 2 and R 4 are hydrogen, 
R 2 and R 4 are hydrogen, R 3 is methoxy, and X 
R 2 and R 4 are hydrogen, R 3 is methoxy, and X 
R 2 and R 4 are hydrogen 
R 2 and R 4 are hydrogen 
R 2 and R 4 are hydrogen 
R 2 and R 4 are hydrogen, R 3 is methoxy, and X 
R 2 and R 4 are hydrogen, R 3 is methoxy, and X 
is methyl, R 2 and R 4 are hydrogen 



R 3 is methoxy, and X 
R 3 is methoxy. and X 



R 3 is methoxy, and X 
R 3 is methoxy, and X 
R 3 is methoxy, and X 



R 3 is methoxy, and X 
R 3 is methoxy, and X 
R 3 is methoxy, and X 



is -Br, and q is 1 ; 
is -Br, and q is 3; 
is -OH, and q is 1; 
is -OH, and q is 3; 
is -OAc, and q is 1 ; 
is -OAc, and q is 3; 
is -NH 2 , and q is 1; 
is -NH 2 , and q is 3; 
is — NAc, and q is 1; 
is — NAc, and q is 3; 
is — NHFmoc, and q is 1 ; 
is — NHFmoc, and q is 3; 
is — 0(CO)CI, and q is 1 ; 
is — 0(CO)CI, and q is 3; 
is — OCH 2 CI, and q is 1 
is — OCH 2 CI, and q is 3 



is methyl, R 2 and R 4 are hydrogen, 



is methyl, R 2 and R 4 are hydrogen, 
is methyl, R 2 and R 4 are hydrogen, 
is methyl, R 2 and R 4 are hydrogen, 
is methyl, R 2 and R 4 are hydrogen, 
is methyl, R 2 and R 4 are hydrogen, 
is methyl, R 2 and R 4 are hydrogen, 
is methyl, R 2 and R 4 are hydrogen, 



wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 

[0023] Yet another aspect of this invention provides methods for utilizing the photocleavable linkers and compositions 
described above in methods of synthesizing small molecule ligands and peptides, and libraries thereof. 
[0024] In a particular embodiment, the present invention provides a method of synthesizing small ligand molecules 
or peptides on a solid support having optional spacers, said small ligand molecules or peptides being removable there- 



R 3 


is methoxy, 


and 


X 1 


1 is 


— Br, and q is 1; 
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— Br, and q is 3; 


R 3 
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X 1 
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— OH, and q is 1; 


R 3 
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and 


X 1 
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— OH, and q is 3; 


R 3 
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and 


X 1 


1 is 


— OAc, and q is 1 ; 


R 3 


is methoxy, 


and 


X 1 


1 is 


— OAc, and q is 3; 


R 3 


is methoxy, 


and 


X 1 


1 is 


— NH 2 , and q is 1; 


R 3 


is methoxy, 


and 


X 1 


1 is 


— NH 2 , and q is 3; 


R 3 


is methoxy, 


and 


X1 


1 is 


— NAc, and q is 1 ; 


R 3 


is methoxy, 


and 


X 1 


1 is 


— NAc, and q is 3; 


R 3 


is methoxy, 


and 


X 1 


1 is 


— NHFmoc, and q is 1 ; 


R 3 


is methoxy, 


and 


X 1 


1 is 


— NHFmoc, and q is 3; 


R 3 


is methoxy, 


and 


X 1 


1 is 


— 0(CO)CI, and q is 1; 


R 3 


is methoxy, 


and 


X 1 


1 is 


— 0(CO)CI, and q is 3; 


R 3 


is methoxy, 


and 


X 1 


1 is 


— OCH 2 CI, and q is 1 ; or. 


R 3 


is methoxy, 


and 


X 1 


1 is 


— OCH 2 CI, and q is 3. 
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from upon application of a suitable energy source, said method comprising the steps of: 
(a) providing on the surface of said solid support, a photo.abile linking group of formula: 



R 2 



wherein, 



5in ' ^ ,^ , or a rvi«ikvl- R2 R3 and R 4 are each independently hydrogen, C r C 8 alkyl 

Ri is hydrogen Cl -C 8 alkyl, aryl or arylalkyl, R ^ R a ^ of _ NHp and v31 ls Br , Cl , 0 H, NH 2 , SH, OP, 
or d-Co alkoxy; X* is halogen,— OH,— OP,— SH, Nn 2 produce a 

with activated synthesis sites; and derivatized solid support to produce a 

[0025] A further understanding o, the nature and advantages of the inventions herein may be realized by reference 

,o the remaining portions of the specification and the f^*2^"!!Uf«d photocleavable linkers, Compounds 9 
[0026] Figure 1 illustrates a reaction scheme for the preparation of preferred pnoioc 

H>« 2 «s the resuUs achieved by removal o, two '^'Sland 
Asp-Phe-NH 2 ) from a resin via photolysis. The pept.de the purity of each. The 



troscopy. 
[00291 
[0030] 

linker 9. 



I. Terminology 

[0031, Unless otherwise stated, the following terms used in the specification and claims have the meanings g.en 



below: 

Chemical terms: 



Sorophenol. Other activating groups are known to those of skill in the art. 
[0033] "Alkoxy" refers to the group alkyl-O-. 
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[0034] "Alky!" refers to a cyclic, branched, or straight chain chemical group containing only carbon and hydrogen, 
such as methyl, heptyl, -(CH 2 ) 2 -, and adamantyl. Alkyl groups can either be unsubstituted or substituted with one or 
more substituents, e.g., halogen, alkoxy, acyloxy, amino, aryl, hydroxyl, mercapto, carboxy, benzyloxy, phenyl, benzyl, 
or other functionality which may be suitably blocked, if necessary for purposes of the invention, with a protecting group. 

5 When "alkyl" or "alkylene" is used to refer to a linking group or a spacer, it is taken to be a group having two available 
valences for covalent attachment, for example, — CH^CHg— , — CH 2 CH 2 CH2— , — CH 2 CH 2 CH(CH 3 )CH 2 — and 
— CH 2 (CH 2 CH 2 ) 2 CH2— . Preferred alkyl groups as substituents are those containing 1 to 10 carbon atoms, with those 
containing 1 to 6 carbon atoms being particularly preferred. Preferred alkyl or alkylene groups as linking groups are 
those containing 1 to 20 carbon atoms, with those containing 3 to 6 carbon atoms being particularly preferred. 

10 [0035] "Amino" or "amine group" refers to the group -NR'R", where R' and R" are independently selected from the 
group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, substituted aryl alkyl, heteroaryl, 
and substituted heteroaryl. In a primary amino group, both R' and R" are hydrogen, whereas in a secondary amino 
group, either, but not both, R' or R" is hydrogen. 

[0036] An "a-amino acid" consists of a carbon atom, called the a-carbon, to which is bonded an amino group and a 

15 carboxyl group. Typically, this a-carbon atom is also bonded to a hydrogen atom and a distinctive group referred to as 
a "side chain." The hydrogen atom may also be replaced with a group such as alkyl, substituted alkyl, aryl, substituted 
aryl, heteroaryl, and other groups. The side chains of naturally occurring amino acids are well known in the art and 
include, for example, hydrogen (as in glycine), alkyl (as in alanine (methyl), valine (isopropyl), leucine (sec-butyl), 
isoleucine (iso-butyl), and proline (-(CH 2 ) 3 -)), substituted alkyl (as in serine (hydroxymethyl), cysteine (thiomethyl), 

20 aspartic acid (carboxymethyl), asparagine, arginine, glutamine, glutamic acid, and lysine), aryl alkyl (as in phenyla- 
lanine, histidine, and tryptophan), substituted aryl alkyl (as in tyrosine and thyroxine), and heteroaryl (as in histidine). 
See, e.g., Harper et ai, (1977) Review of Physiological Chemistry , 16th Ed., Lange Medical Publications, pp. 21-24. 
[0037] In addition to naturally occurring side chains, the amino acids used in the present invention may possess 
synthetic side chains. A "synthetic side chain" is any side chain not found in a naturally occurring amino acid. For 

25 example, a synthetic side chain can be an isostere of the side chain of a naturally occurring amino acid. Naturally 
occurring and synthetic side chains may contain reactive functionalities, such as hydroxyl, mercapto, and carboxy 
groups. One skilled in the art will appreciate that these groups may have to be protected to carry out the desired reaction 
scheme. As stated above, the hydrogen at the a-carbon can also be replaced with other groups; those of skill in the 
art recognize the medicinal importance of a-methyl amino acids and other a-, a-disubstituted amino acids. 

30 [0038] "Protected amino acid" refers to an amino acid, typically an a-amino acid having either or both the amine 
functionality and the carboxylic acid functionality suitably protected by one of the groups described above. Additionally, 
for those amino acids having reactive sites or functional groups on a side chain {i.e., serine, tyrosine, glutamic acid), 
the term "protected amino acid" is meant to refer to those compounds which optionally have the side chain functionality 
protected as well. 

35 [0039] "Aryl" or "Ar" refers an aromatic substituent which may be a single ring or multiple rings which are fused 
together, linked covalently or linked to a common group such as an ethylene or methylene moiety. The aromatic rings 
may each contain heteroatoms, for example, phenyl, naphthyl, biphenyl, diphenytmethyl, 2,2-diphenyl-1 -ethyl, thienyl, 
pyridyl and quinoxafyl. The aryl moieties may also be optionally substituted with halogen atoms, or other groups such 
as nitro, carboxyl, alkoxy, phenoxy and the like. Additionally, the aryl radicals may be attached to other moieties at any 

40 position on the aryl radical which would otherwise be occupied by a hydrogen atom (such as, for example, 2-pyridyl, 
3-pyridyl and 4-pyridyl). 

[0040] "Aryloxy" refers to the group aryl-O- or heteroaryl-O-. 

[0041] "Arylalkyl" or "aralkyl" refers to the groups R'-Ar and R-HetAr, where Ar is an aryl group, HetAr is a heteroaryl 
group, and R* is straight-chain or branched-chain aliphatic group (for example, benzyl, phenylethyl, 3-(4-nitrophenyl) 
45 propyl, and the like). Preferred aryl groups include phenyl, 1 -naphthyl, 2-naphthyl, biphenyl, phenylcarboxylphenyl (i. 
e., derived from benzophenone), and the like. 

[0042] "Carboxy" or "carboxyl" refers to the group -R'(COOH) where R' is alkyl, substituted alkyl, aryl, substituted 
aryl, aryl alkyl, substituted aryl alkyl, heterocyclic, heteroaryl, or substituted heteroaryl. 
[0043] "Carboxyalkyl" refers to the group -(CO)-R' where R' is alkyl or substituted alkyl. 

so [0044] "Carboxyaryl" refers to the group -(CO)-R' where R' is aryl, heteroaryl, or substutited aryl or heteroaryl. 

[0045] "Chemical library" or "array" is an intentionally created collection of differing molecules which can be prepared 
either synthetically or biosynthetically and screened for biological activity in a variety of different formats (e.g. , libraries 
of soluble molecules; and libraries of compounds tethered to resin beads, silica chips, or other solid supports). The 
term is also intended to refer to an intentionally created collection of stereoisomers. 

55 [0046] "Combinatorial synthesis strategy" or "combinatorial chemistry" refers to an ordered strategy for the parallel 
synthesis of diverse compounds by sequential addition of reagents which leads to the generation of large chemical 
libraries. Thus, combinatorial chemistry refers to the systematic and repetitive, covalent connection of a set of different 
"building blocks" of varying structures to each other to yield large arrays of diverse molecular entities. 
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mm » . ™»=* or w », m*ci« ««*«. t. . «*. »pp«« - « 

predefined region may have any convenient ^^.^^Sply as "regions." In some embodiments, a 

the regions (i.e., beads, resins, gels, etc.) into wells, trays etc characteristics: (1) reacts selectively 

[0051? "Protecting group" refers to a chemical g. cup ^^^^^ rea ctionsfor which protection 
with thedesired functionality in goodyieldto ^"^SS^ Wrt to yield the desired functionality; and 3) is 
is desired; 2) can be se.ectively removed fronv h ^^^^^ gro up(s) generated in such projected reac 
removable in good yie.d by reagents IJfK) ^leG^ in Organic Synthesis 

tions. Examp.es of protecting groups can be found m G »U .) bii ; protect ; g grouVpi 

2nd Ed. (John Wiley & Sons, Inc., New York) Pm T I ~PT~3lMaw) nitroveratryl (Nv), nrtroveratryloxycarbonyl 
asmethy.n,tropi P eronyloxy<^^^ as Boc or DMT); base-labile pro- 

(Nvoc), or nitroveratryloxymethyl ether (Nvom)) = «^^^ B ( ^?Si (1976) Chem. Ber. 109.2670); groups 
Ling groups (such as Fmoc, Fm. P*^"****"^ ), suciTaTDBMB^ee Chattopad- 

which may be removed under neutral <»"<*^££ ES^oin. «d Wuts, "Protects Groups in 
hyaya et a/. (1979) J.C.S. Chem^Comnx 987*90) ^" or alloc (see 9, ^ and Buchh0 ^ 

Organic Synthesis", 2nd Ed., John Wiley & Sons, Inc New YorK^ "J < such as 2 . (trimeth . 

(19 9 81) An^ewXhemJnt^^ (Te) (se e. e.g.. Lipshutz 

ylsilyl)ethoxymethyl (SEM), a-ttamethylsiWe^y lo ^^° n ^^ v be ; emoved und er mild reducing conditions (e. 
Itl (1980)Tet i ahed«^ 112 . Particlllarty preferred protecting 

surface or surfaces. In many embod.men s at leas tone surface of so PP compounds wjth> {or 

in some embedments it may be desirable to separate symh g the solid support 

example, wells, raised regions, pins, etched trenches or the ^ J c confi ations . 

(s) will take the form of beads, resins, gels, m-crosph eres o ^£Tde£fced 9 herein can be effecte d, if desired, 
00531 isolation and purification of the '^^J^T^^^ on . extraction, crystallization, column 
l b y any suitable separation or purification ^^JS^atofl^hy. distillation, or a combination of 

chromatography, thin-layer chromatography, ^^^^^ procedures can be had by references to 
these procedures. Specific illustrations of sultab, *jLf^ can, of course, also be used, 

the examples hereinbelow. However, other e < u ' va,e "^ 
[00541 ygand:A.igandisamo.ecu.ethat,srecognzedbya 

using theiods and compounds of this invert ion includ ^ «"* ^Hteroids peptides, enzyme substrates, 
membrane receptors, toxins and T^^lS^SSS^ and'proteins. 
cefaclors, drugs, lectins, sugars, ohgonuc » fides ^ ^ J,^ Receptors may be naturalty-occurnng or 
[00551 Receptor. A receptor is a molecule that has an affmrty tora g ^ ^ other species . Rec eptors 

manmade mo.ecu.es. They can be employed n ^^T^^J^ diSdy or via a specific binding substance, 
may be attached, covalently or noncovalently, to a binding member, enner y antibodies, cell 

Examples of receptors which can ^TZ^ZZtZl £££ £5c detemfinants. viruses, cells, 
membrane receptors, monoclonal ^'^jf J^* * Sis sugars polysaccharides, ce.lular membranes, and 
drugs, polynucleotides, nucleic acids, peptides, cefaclors, lectins \ su 9 a ' p * receptors is used herein, no 

orgfneL' Receptors are s^ 

difference in meaning is intended. A Ligand Receptor Kair is tort 



ods and compounds of this invention include but are not restricted to: 
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a) Microorganism receptors : Determination of ligands that bind to microorganism receptors such as specific trans- 
port proteins or enzymes essential to survival of microorganisms would be a useful tool for discovering new classes 
of antibiotics. Of particular value would be antibiotics against opportunistic fungi, protozoa, and bacteria resistant 
to antibiotics in current use. 

5 b) Enzymes : For instance, a receptor can comprise a binding site of an enzyme such as an enzyme responsible 

for cleaving a neurotransmitter; determination of ligands for this type of receptor to modulate the action of an 
enzyme that cleaves a neurotransmitter is useful in developing drugs that can be used in the treatment of disorders 
of neurotransmission. 

c) Antibodies : For instance, the invention may be useful in investigating a receptor that comprises a ligand-binding 
10 site on an antibody molecule which combines with an epitope of an antigen of interest; determining a sequence 

that mimics an antigenic epitope may lead to the development of vaccines in which the immunogen is based on 
one or more of such sequences or lead to the development of related diagnostic agents or compounds useful in 
therapeutic treatments such as for autoimmune diseases (e.g., by blocking the binding of the "self antibodies). 

d) Nucleic Acids : Sequences of nucleic acids may be synthesized to establish DNA or RNA binding sequences 
is that act as receptors for synthesized sequence. 

e) Catalytic Polypeptides : Polymers, preferably antibodies, which are capable of promoting a chemical reaction 
involving the conversion of one or more reactants to one or more products. Such polypeptides generally include 
a binding site specific for at least one reactant or reaction intermediate and an active functionality proximate to the 
binding site, which functionality is capable of chemically modifying the bound reactant. Catalytic polypeptides and 

20 others are described in, for example, PCT Publication No. WO 90/05746, WO 90/05749, and WO 90/05785. 

f) Hormone receptors : Determination of the ligands which bind with high affinity to a receptor such as the receptors 
for insulin and growth hormone is useful in the development of, for example, an oral replacement of the daily 
injections which diabetics must take to relieve the symptoms of diabetes or a replacement for growth hormone. 
Other examples of hormone receptors include the vasoconstrictive hormone receptors; determination of ligands 

25 for these receptors may lead to the development of drugs to control blood pressure. 

g) Opiate receptors : Determination of ligands which bind to the opiate receptors in the brain is useful in the devel- 
opment of less-addictive replacements for morphine and related drugs. 

[0057] Channel Block : A material having a plurality of grooves or recessed regions on a surface thereof. The grooves 
30 or recessed regions may take on a variety of geometric configurations, including but not limited to stripes, circles, 
serpentine paths, or the like. Channel blocks may be prepared in a variety of manners, including etching silicon blocks, 
molding or pressing polymers, etc. 

[0058] Abbreviations: The following abbreviations are intended to have the following meanings: 



35 


Boc = 


t-butyloxycarbonyl 




BOP = 


benzotriazol-1 -yloxytris(dimethylamino) phosphonium hexafluorophosphate 




DCC = 


dicyclohexylcarbodiimide 




Ddz- 


dimethoxydimethylbenzyloxy 




DIC = 


diisopropylcarbodi i mi de 


40 


DMT = 


dimethoxytrityl 




Fmoc = 


fluorenylmethyloxycarbonyl 




HBTU = 


2-(1 H-benzotriazol-1-yl)-1 ,1 ,3,3-tetramethyluronium hexafluorophosphate 




HOBt = 


1 -hydroxybenzotriazole 




Menpoc = 


methylnitropiperonyloxycarbonyl 


45 


Menp = 


methylnitropiperonyl 




Nv = 


nitroveratryl 




Nvoc = 


6-nitroveratryloxycarbonyl and other photoremovable groups 




OPfp = 


pentafluorophenyloxy 




OSu = 


N-succinimidyloxy (also known as NHS) 


50 


PG = 


protective group 




TFA = 


trifluoroacetic acid 




II. General 





55 [0059] The present invention provides novel compounds which are useful as photochemically cleavable linking 
groups which can be represented by the formula: 
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10 



15 



,o.w,». R2 R3 and are each independently hydrogen, C^-Cs alkyl, 
in which Ri is hydrogen, C r C 8 alkyl aryl or <^'"J* ^sh -SP.-OH.-OP.-NHa.-NHP. in wh.ch P 
or C r C 8 alkoxy; X" and Y" are each -«*^ # and R s are independently selected from the group 



20 



25 



30 



35 



40 




NO2 

in which Ri is hydrogen. Cl -C 8 alky,; R 2 and are each indepen ^ydrog^n. C^,^ 

C,-C 8 alkoxy; X» and Y 11 are each '"^de"t^-Br. --u. , 2 selected from the group cons.st.ng 
potting or activating group, and —NRSR 6 wherein R* an IB are md P V and ^ 

of hydrogen, alkyl. substituted alkyl, aryl, subsMuted ^^^2odhienJ. R 1 is hydrogen or methyl. R and 

Y 1 McoMCH2) q -o n 2 

V— < R 



R* NO2 
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15 



20 




25 

[0063] Although Compounds 3-6 are illustrated with an amide linkage (_CONHBn) on one terminus and an ester (for 
example, — OAc) or amide (for example, — NHAc) linkage on the other terminus, one of skill in the art will appreciate 
that these photochemically cleavable linking groups can be prepared, stored, and in some embodiments, utilized in 

30 their unprotected forms as the corresponding free acids, free amines, and/or free hydroxyl compounds, or salts thereof. 
In addition, protecting group other than the exemplified Ac- and Bn-groups can also be used. The choice of protecting 
group will depend on the nature of subsequent couplings and will be readily apparent to one of skill in the art. 
[0064] These compounds which are suitable as photochemically cleavable linking groups can be prepared by stand- 
ard synthetic methods known to those of skill in the art. For example, linking group 3 can be prepared from commercially 

35 available vanillin (Aldrich Chemical Company, Milwaukee, Wisconsin, USA). Alkylation of the hydroxyl functionality of 
vanillin with t-butyl bromoacetate provides a phenoxyacetic ester derivative which can be nitrated using nitric acid. The 
carboxylic acid functionality which is formed via ester cleavage during the nitration process can be converted to the 
benzamide using standard methods. Reduction of the aldehyde with sodium borohydride followed by acylation of the 
hydroxyl group thus formed with acetic anhydride provides linking group 3. 

40 [0065] Preparation of linking group 4 can be achieved in a similar sequence of steps beginning with acetovallinone 
(Aldrich Chemical Company). Preparation of linking group 5 can be achieved using methods similar to those employed 
for linking group 4, by substituting t-butyl 4-bromobutyrate for f-butyl bromoacetate. Preparation of 6 can be achieved 
by reductive amination of the keto-acid intermediate used in the preparation of 5. Following amination, the resultant 
amine is protected as its acetamide and the carboxylic acid functionality is converted to a benzamide to provide 6. 

45 [0066] Linking groups similar to 3 , 4 and 5, but having — NH — P, wherein P is a suitable protecting group (as ex- 
emplified with a Fmoc group below) in place of — OAc can also be prepared using known methods. For example, the 
aldehyde-acid formed in the preparation of 3 can be treated under reductive amination conditions to provide an ami- 
nomethyl substituent in place of the aldehyde functionality. Protection of the amine with Fmoc-CI can be carried out 
according to known procedures to provide linking group 7. Similarly, 8 can be prepared via reductive amination of the 

so keto-acid prepared in the synthesis of 4, followed by amino group protection with Fmoc-CI. Other protecting groups 
which are also suitable include, for example, ALLOC and BOC. 



55 
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Fmoc-NH^ Fmoc-NH 



CH3O 




NO2 



CH3O 




N02 



COOH 0> -COOH 



[0067] □«.«,,.. ^-P™^ 

Uth.Fmoc protecting ^""^•^^^SS^t.sinlWs^^^"^"^*"™ 

seeks rss ssrsgs^ss. "-^ ■» «— — « - 

other common amine protecting groups. ^moosrtions which are solid substrates derivatized wrth 

scribed, can be represented by the formula: 



A — B — L 



5 



.n^aso.id.bstrate. B..««^^i«JK-^ W ~~ 

The supports need not necessarily ^ homogeno « "^•^^^ in size ma y be partfcularty preferred, 
oreferably will be uniform. In some embod.ments, supports w an y d {orcertaln purposes, 

^er embodiments^ 

[00701 Solid supports may cons,st of ^™^^£^JJL chemistry used to produce the array and 
a number of chemically reactive groups and f^^em and/or synthesis. Suitable support materials typically will 
in some embodiments the methods used for tag ^^^^ and include glass, latex, polyethylene glycol, 
be the type of materia. common* used in "gJ^ES^ »-**•. a " d other T 

heavify cross-linked pofystyrene or s.m.lar P^^^°™S reactive groups with which such solid supports 

those skilled in the art, i.e., carboxyls, ^ ne \ a fjl^„ orous supports or other solid supports less porous 

[0 0711 To improve washing -"■"^,2^^^!^ °" he inVenti0 "' "** P ° r ° US be3dS ' 

than typtoa. peptide synthes.s supports; h0 T^?SS!d support is resin. In general, the bead srze « in the 

or other supports work wel. and are often pre JJJ^JjJ™^ , ™ m in size ma y sometimes be used. Particularly 

biochem, La Jolla, California. alternatively, may take on alternative surface contigura- 

[00721 in other embodiments, the solid substrate .s ^J^SlJ on which synthesis takes place. In 

ions. For example, the solid substrate may ^^Tj^Lropriai light-absorbing characteristics. For ex- 
some embodiments, the solid substrate w^ be ^osen ^^J^J^JU glass, Si, Ge, GaAs, GaP S,0 2 . 
ample, the substrate may be a P°^ e ^ U /^'' as (poly)tetrafluoroethylene, (poly)vinyl.dendr- 



have surface Sv 
[0073] 
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by means of a derivatizing group "B". One can, of course, incorporate a wide variety of derivatizing groups, depending 
upon the application and the effect desired. For instance, one can select derivatizing groups that impart hydrophobicity, 
hydrophilicity, or steric bulk to achieve desired effects on properties such as coupling or binding efficiency. In one aspect 
of the invention, the derivatizing group will comprise an amino acid or peptide. For example, branched derivatizing 
5 groups, i.e., derivatizing groups with bulky side chains such as the derivatizing group, Fmoc-Thr(tBu), are used to 
provide rigidity to or to control spacing of the molecules on the solid support in a library or between a molecule and a 
tag in the library. Particularly preferred derivatizing groups derived from amino adds or peptides include T, EGEGET, 
and SVT. 

[0074] In some embodiments, cleavable linkers will be used to facilitate an assay or detection step. Specifically, the 
io advent of methods for the synthesis of diverse chemical compounds on solid supports has resulted in the genesis of 
a multitude of diagnostic applications for such chemical libraries. A number of these diagnostic applications involve 
contacting a sample with a solid support, or chip, having multiple attached biological polymers such as peptides and 
oligonucleotides, or other small ligand molecules synthesized from building blocks in a stepwise fashion, in order to 
identify any species which specifically binds to one or more of the attached polymers or small ligand molecules. For 
is example, the use of VLSIPS and ESL technologies, disclosed in US Patent No. 5,143,854, and other synthesis and 
screening methodologies often requires that the support used to assemble the ligands also be used to display the 
iigands for biological binding experiments. As a result, any linking groups used in preparation of the ligands must 
perform well in the organic environment used in synthesizing the ligands as well as the aqueous environment typically 
used in binding assays. By changing the particular derivatizing group and the resutting hydrophilic/hydrophobic prop- 
20 erties of the compositions claimed herein, often the presentation of a ligand or peptide to certain receptors, proteins 
or drugs can be improved. 

[0075] Prior to attachment to the solid substrate the derivatizing group will have a substrate attaching group at one 
end, and a reactive site at the other end. The reactive site will be a group which is appropriate for attachment to the 
photocleavable linking group, L. Groups which are suitable for attachment to a linking group include amine, hydroxyl, 

25 thiol, carboxylic acid, ester, amide, isocyanate and isothiocyanate. 

[0076] Preferably, the derivatizing group is a polymer chain having amine or hydroxyl functional groups at the termini. 
In one group of preferred embodiments, the derivatizing group comprises an amino acid , peptide, or polyether chain 
having an amine functionality at the termini. More preferably, the derivatizing group is — NH — 
(CH 2 CH 2 0) n CH 2 CH 2 NH— , — NH— CH 2 (CH 2 CH 2 0) n CH 2 CH 2 CH 2 NH— , — NH— CH 2 

30 (CH 2 CH 2 CH 2 0) n CH 2 CH 2 CH 2 NH— or — NH— (CH 2 ) m O(CH 2 ) n -0(CH 2 ) m NH — , in which n is an integer of from 1 to 
10 and m is an integer of from 1 to 6. In a particularly preferred embodiment, the derivatizing group is — NH — 
(CH 2 CH 2 0) 2 CH 2 CH 2 NH— . 

[0077] According to the needs of the practitioner, the derivatizing groups can also be combined, for example, by 
combining an amino acid or peptide derivatizing group with a polymer chain having the appropriate functionality at both 
35 termini. Particularly preferred derivatizing groups of this class include PEG 15 T, PEG 19 T, PEG 20 T, PEG 24 T, and PEG^T, 
wherein the polymer chains have the structures shown below: 



Abbreviation 


Structure 




— NH — (CH 2 CH 2 0) n CH 2 CH 2 NH-(CO)CH 2 CH 2 CH 2 CO — , where n is 2 


| PEG19 


— NH — (CH 2 ) m O(CH 2 ) n O(CH 2 ) m NH-(CO)CH 2 CH 2 CH 2 CO — , where m is 3 and n is 4 


PEG^ 


__MH— CH 2 (CH 2 CH 2 0) n CH 2 CH 2 CH 2 -NH-(CO)CH 2 CH 2 CH 2 CO— , where n is 3 


I PEG 24 


— NH — (CH 2 CH 2 0) n CH 2 CH 2 NH-(CO)CH 2 CH 2 CH 2 CO — , where n is 5 


i PEG M 


The dimer of PEG 15 



[0078] Linking groups used in the present compositions which' are photochemically cleavable are represented by 
radicals of the formula: 



50 
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-<COHCH 2 )q-0- 




10 



. 02 r3 and R 4 are each independently hydrogen, C^Cq alkyl> 
in which R1 is hydrogen, C r C 8 alkyl, aryl " a ™ or _ NH P wherein P is a suitable protecting or 

or C r C 8 alkoxy; X* 1 is halogen, — SH, — SP, — o«. w 2 , appreciate that these linking 

in one group of preferred embodiments, L has the formula: 



20 



25 



30 



40 



-iCOHCHi^-O- 



In which R1 is hydrogen, Cl -C 8 alky.; * and * are each JJ^^^S^P^^ 

C1 -C 8 alkexy; X* is -Br, -CI, -OH -OP. -SH - SP " embodimen t s ri is hydrogen or methy. and R3 

activating group; and q is an integer of from 1 to 4. In further J^e'reo nydrog en. Still further preferred are 

is method More P^bly. * is > rnethy, R and X" is-OH.-ODMT, 

those compounds in which n is 3, R 1 is methyl, R NH Ac or-NH-BOC. 

_0(CO)CI. -OCH 2 CI. -0(CO)OAr, -OAc. -N^;" H *;' 

[0080] In another gmup of preferred embodiments, L has the formula. 




50 



55 



inwhfchthesymbo.RiR'R*.^^ 

iments. As above, embodiments which are hydrogen. Still further preferred are those 

More Preterab,, R^ methy, ^^T^^T^Tel hydrogen, and *• is_OH,-OD M T, 

[0081] The compositions of the present, nvention can be ^ 

described herein which are wet. known to *° s ° ° 
polygvcols. For example, hexaethyiene^co ^ 

ed with p-toluenesulfonylchlonde and arnmonia to produce a g yco,_ □ Dentaethyle ne glycol and proceed with a 

Other methods for the synthesis of the denvatiz, ^J^J^XmSS^ ,0,lowed by ^ M 

one carbon homologation on each termin, via treatme jJP^* other diamines which are useful In the 
ion. Reduction of the resultant New York, USA), 

present linking groups are available from Fluka Chemical oo v 



16 



EP 0 776 330 B1 



Ml. Use in synthesis 
A. General overview 

[0082] In yet another aspect, the present invention provides methods for the preparation of small ligand molecules 
or peptides on a solid support such that the small ligand molecules or peptides are removable from the support upon 
the application of a suitable energy source. These methods are applicable to the solid phase synthesis of a single 
molecule or libraries of molecules, as described in greater detail hereinbelow. 

[0083] In the first step of the present method, a photolabile linking group is attachedto a solid support. The photolabile 
linking group is represented by the formula: 



in which R 1 is hydrogen, C^Cq alkyl, aryt or arylatkyl; R 2 , R 3 and R 4 are each independently hydrogen, C^Cq alkyl or 
C r C 8 alkoxy; X 31 is halogen, —OH, —OP, — SH, — SP, — NH 2 or— NHP and Y 31 is Br, CI, OH, NH 2 , SH, OP, SP 
and NHP, wherein P is a protecting or activating group; and q is an integer of from 1 to 10. In this step, attachment to 
the solid support occurs through Y 31 , or alternatively through the carbonyl group attached to Y 31 . 
[0084] The extent of coupling of the linkers to commercially available amino-supports to afford the corresponding 
photolabile supports can be determined by conventional Kaiser test. Despite the sensitivity of the supports towards 
photolytic cleavage, they can be handled without any special precautions other than avoiding direct exposure to sunlight 
or UV light. The supports can be handled under subdued laboratory lights and stored in foil-wrapped vials. 
[0085] In an optional second step, protecting groups, where present on X 31 , are removed from the resulting deriva- 
tized solid support. In those applications in which a number of diverse small ligand molecules are to be synthesized 
on the support, the protecting groups may be selectively removed from one region at a time. Methods for this selective 
removal are described in US Patent No 5,384,261 (Application Serial No. 07/796,243, filed November 22, 1 991 ). The 
removal of protecting groups provides a synthesis initiation site upon which the small ligand molecules can be prepared. 
[0086] In an optional third step, the synthesis sites on the solid support are activated. For example, a hydroxyl group 
can be coverted to the corresponding -OP group wherein P is an activating group as defined above. Similarly, amine 
and carboxyl groups can also be activated using methods known in the art. 

[0087] In the fourth step of the present method, small ligand molecules or polymers are coupled to the synthesis 
initiation site. This coupling can involve either the attachment of the entire small ligand molecule or polymer, or it can 
involve the synthesis of the molecules in a stepwise fashion on the synthesis initiation site. In those embodiments in 
which the molecules are synthesized in stepwise fashion on the synthesis initiation site, the synthesis can proceed by 
any of the compatible means discussed under the General Methods section hereinbelow. 

[0088] Various formats for attaching the molecules or building blocks to the linker are shown in Figure 4. For example, 
when X 31 comprises a — NH 2 group, compounds bearing acarboxylic acid, isocyanate, carbonyls, orsulfonyl halide, 
and alkylating agents can be directly coupled to the amine functionality. Compounds bearing a carboxylic acid can be 
coupled directly to X 31 when it comprises a — OH group. Alternatively, the X 31 group can be converted to a halogen 
and preferably, a bromine, or various activating groups as shown in Figure 4 for coupling to a variety of functionalities. 

B. Small Molecule Ligand Synthesis 

[0089] The photocleavable linkers described herein have been used in a variety of peptide and small molecule ligand 
solid phase syntheses. For example, pyrrolidines; diketopiperazines; beta-lactams; and dihydropyridines, dihydropy- 
rimidines, pyridines, and pyrimidines and libraries thereof, can be prepared using the photocleavable linkers described 
herein. 

[0090] The photocleavable linkers described herein have been utilized in the synthesis and cleavage of a support- 
bound 4-thiazolidinone. The stability of the linker and the 4-thiazolidinone towards typical TFA deprotection conditions 
was examined by incubating the thiazolidinone bound-support with a standard TFA-scavenger cocktail containing phe- 
nol, thioanisole, water, ethanedithiol, and TFA for 2 hours at room temperature. Analysis of the support by fast 13 C 
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and >90% yield. jdentical conditl0 ns demonstrated that linker 9 cleaved 




20 See Rich si/pra and Hammer supra. 
C. Pe ptide Synthesis 



25 



the support with a TentaGel resin shown below. 
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PepUd< 
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CH 3 0 



9 (X is NH) and 10 (X is O) 

where X is O or X is NH. using Fmoc amino aoids wi» 

lower. 

n Use of Scavengers 

thesebyproductsrernainat^ efS t0 slow the rate of 

trap the released compound or form eh romoge ^some embodiments, a scavenger is employed 
cleavage. According*, depending or .the ^^^S&. preferred scavengers include hydrazine. *>■ 
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III. General Methods 

[0095] The compounds, compositions and methods of the present invention can be used in a number of solid phase 
synthesis applications, including light-directed methods, flow channel and spotting methods, pin-based methods and 
5 bead-based methods. 

A. Bead Based Methods 

[0096] A method which is particularly useful for synthesis of polymers and small ligand molecules on a solid support 
10 "bead based synthesis." A general approach for bead based synthesis is described in ; Lam et at. (1 991 ) Nature 354: 
82-84; and Houghten et at. (1 991) Nature 354 :84-86. 

[0097] A large plurality of beads are suspended in a suitable carrier (such as a solvent) in a parent container. The 
beads are provided with a photocleavable-linker having an active site. The active site is protected by an optional pro- 
tecting group. In a first step of the synthesis, the beads are divided for coupling into separate containers. If present, 

15 the protecting groups are then removed and a first portion of the molecule to be synthesized is added to the various 
containers. For the purposes of this brief description, the number of containers will be limited to three, and the building 
blocks denoted as A, B, C, D, E, and F. The protecting groups are then removed and a first portion of the molecule to 
be synthesized, i.e., the first building block, is added to each of the three containers {i.e., A is added to container 1 , B 
is added to container 2 and C is added to container 3). 

20 [0098] Thereafter, the various beads are washed of excess reagents as appropriate, and remixed in the parent con- 
tainer. Again, it will be recognized that by virtue of the large number of beads utilized at the outset, there will similarly 
be a large number of beads randomly dispersed in the parent container, each having a particular first portion of the 
monomer to be synthesized on a surface thereof. 

[0099] Thereafter, the various beads are again divided for coupling in another group of three containers. The beads 
25 in the first container are deprotected and exposed to a second building block (D), while the beads in the second and 
third containers are coupled to molecule portions E and F respectively. Accordingly, molecules AD, BD, and CD will 
be present in the first container, while AE, BE, and CE will be present in the second container, and molecules AF, BF, 
and CF will be present in the third container. Each bead, however, will have only a angle type of molecule on its surface. 
Thus, all of the possible molecules formed om the first portions A, B, C, and the second portions D, E, and F have 
30 been formed. 

[0100] The beads are then recombined into one container and additional steps such as are conducted to complete 
the synthesis of the molecules. Each bead, however, will have only a single type of molecule on its surface. In the 
particular embodiment described herein, all of the possible molecules formed from the various first, second, and third 
portions have been formed. 

35 [0101] According to some embodiments, the solid support will bear an identifier tag. The identifier tag has a recog- 
nizable feature that is, for example, microscopically or otherwise distinguishable in shape, size, mass, charge, or color. 
This recognizable feature may arise from the optical, chemical, electronic, or magnetic properties of the tag, or from 
some combination of such properties. In essence, the tag serves to label a molecule and to encode information deci- 
pherable at the level of one (or a few) molecules or solid supports. By using identif iertags to track the synthesis pathway 

40 that each member of a chemical library has taken, one can deduce the structure of any chemical in the library by 
reading the identifier tag. Particularly preferred identifier tags include synthetic oligodeoxyribonucleotides. An example 
of a parallel synthesis of a thiazolidinone with an oligonucleotide tag is shown in Fig. 6 and described further below. 
[0102] The identifier tags identify each reaction step that an individual library member or solid support has experi- 
enced and record the step in the synthesis series in which each chemical reaction was performed. The tags may be 

45 added immediately before, during, or after the chemical reaction, as convenient and compatible with the type of identifier 
tag, modes of attachment, and chemistry of molecular synthesis. 

B. Light-Directed Methods 

so [0103] "Light-directed" methods (which are one technique in a family of methods known as VLSI PS™ methods) are 
described in U.S. Patent No. 5,143,854, previously incorporated by reference. The light directed methods discussed 
in the '854 patent involve activating predefined regions of a substrate or solid support and then contacting the substrate 
with a preselected monomer solution. The predefined regions can be activated with a light source, typically shown 
through a mask (much in the manner of photolithography techniques used in integrated circuit fabrication). Other re- 

55 gions of the substrate remain inactive because they are blocked by the mask from illumination and remain chemically 
protected. Thus, a light pattern defines which regions of the substrate react with a given monomer. By repeatedly 
activating different sets of predefined regions and contacting different monomer solutions with the substrate, a diverse 
array of polymers is produced on the substrate. Of course, other steps such as washing unreacted monomer solution 
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20 



25 



from the substrate can be used as necessary^ then d t0 a receptor ol interest ^that is 

D Other Methods 

Mann 102-259-274 incorporated herein by reference. castrate are described in US Patent No 

0 S^na. meJds a PP .icab.e to ^SS^cfc^h.^^-^ 
5 Vsef (App.icationSena.No. 07/796.243 J^'J^^^i'SSn- defined on predefined regions or (2) 
reagents are delivered to the substrate by erther (1) tow.ng wrt combinations of spotting and flowing, may 

"spotting" on predefined regions. However, other <W»^ S^teare mechanically separated from other regions 
be employed, m each instance, certain actuated reg.on^^ 

w^enthemonomersolutionsaredel^^ jng reagent dllution . 

Tor this technoiogy as this delivery .method may ^£^2?5Sr ttJ*. conventional acid-cleavab.e linker 
inaccurate delivery, and the Like. By using a photoc ^ e J nK subsequent asS aying or other procedures. More 

e , the area . , . reDroducible) is cleaved. Accordingly, the material thus select,vely 

the scope of the invention in any manner. 
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EXAMPLE 1 f _ i 

,0,091 a **, * -«»«-»» «< •» » »v .-J^JSSS*. 

6.81. Found: C, 62.81 ; H, 6.83. 

59.78; H. 6.81; N, 4.98. found: C. 59.62; H. 6.75; N, 4.81. 

C Prg earagon o. Methyl 4.(4-Q4 nf^^ 

[01111 Aslurryoftheoximefromabo.^^ 

charcoal. Lancaster Synthesis Inc.) in 400 mL ^f^^^MoM U of catalyst was added after 18 h and 
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The reaction mixture was filtered after 5 days and the solvent was removed under vacuum. The oily residue was taken 
up in 600 ml_ of water and acidified to pH 1 with 6 N HCI. The aqueous phase was washed with Et 2 O t then basified 
with solid NaOH to pH 11 and extracted with EtOAc. The EtOAc extract was dried (MgS0 4 ), filtered and evaporated 
to dryness to afford a crude amine as a colorless oil. 

5 [0112] The crude amine was dissolved in 300 mL of pyridine, cooled to 0°C with an ice bath, and was treated with 
trifluoroacetic anhydride (31 mL, 219 mmol) for 1 hour before being partitioned between EtOAc and saturated NaCI. 
The organic phase was dried (MgS0 4 ), filtered and evaporated to dryness to give the crude trifluoroacetamide as a 
light yellow solid. The solid was recrystallized from CHgClg/hexanes to afford 71 .62 g of white solid (80% overall yield 
from acetovanillone), MP 96-97°C. Anal. Calcd. for C 16 H 20 F 3 NO 5 : C, 52.89; H, 5.55; N, 3.86. Found: C, 52.76; H, 5.45; 

10 N, 3.59. 

D. Preparation of Methyl 4-(2-methoxy-5-nitro-4-(1-triftuoroacetamidoethyl)phenoxy)butanoate 

[0113] The trifluoroacetamide from above (9.40 g, 25.9 mmol) was dissolved in 200 mL of 70% HN0 3 cooled to 0°C. 
15 The solution turned orange in color and was quenched after 2 hours by pouring into water and adjusting the total volume 
to 2 L. The resultant slurry was chilled to 4°C overnight and filtered to give a light yellow solid. Recrystalization from 
MeOH/H 2 0 afforded 9.07 g (86% yield) of product as a light yellow solid, MP 156-157°C. Anal. Calc. for 
C 16 H 19 F 3 N 2 O 7 0.05 H 2 0: C, 46.96; H, 4.70; N, 6.85. Found: C, 46.59; H, 4.78; N, 6.89. 

20 E. Preparation of 4-(4-(1 -(9-Fluorenylmethoxycarbonylamino)ethyl)-2-methoxy-5-nitrophenoxy)butanoic acid 

[0114] To asolution of the nitro-phenyl compound from above (12.36 g, 30.27 mmol) in 250 mL of warm MeOH was 
added 1 N NaOH (100 mL, 100 mmol) and the reaction mixture was heated to reflux for 5 hours. The solution was 
cooled to room temperature and concentrated to about 100 mL with a rotary evaporator. Dioxane (150 mL) and H 2 0 

25 (100 mL) were added and the pH of the solution was adjusted to pH 9 with 6 N HCI. A solution of Fmoc-CI (9.83 g, 
38.0 mmol) in 100 mL of dioxane was added and an additional 15 mL of dioxane was added to create a homogeneous 
solution. The pH of the solution was measured to be 4.5 and was adjusted with 1 N NaOH to pH 8 over the next 30 
minutes. A light yellow precipitate formed as the pH was adjusted. The reaction was quenched after 18 h by adding 
1 00 mL of 1 N HCI and adjusting the total volume to 1 L with H 2 0. The precipitate was collected, taken up in 1 L of hot 

30 EtOAC, dried over MgS0 4 and was filtered while hot. The solvent was removed under reduced pressure affording a 
light yellow solid which was triturated with 1 L of hot Et 2 0. The solid was collected and was recrystallized from MeOH/ 
1 0% hexanes to afford 12.78 g (81% yield for two steps) of product as a light yellow solid, MP 200-201 °C. Anal. Calc. 
for C 28 H 28 N 2 0 8 -H 2 0: C, 63.94; H, 5.48; N, 5.33. Found: C, 63.57; H, 5.44; N, 5.54. 

35 EXAMPLE 2 

[0115] This example illustrates the photochemical cleavage of a series of linking groups. 

[0116] Linking groups 1-6 were examined under photolysis conditions routinely employed for the synthesis of both 
peptides and oligonucleotides. Photolysis was carried out with a Hg(Xe) ARC lamp with a 350-450 run dichroic reflector 
40 at an intensity of 10 mW/cm 2 at 365 nm. Roughly 90% of the UV light can be considered to be 365 nm in wavelength. 
The relative photolysis rates were measured in four different solvents (dioxane, methanol, pH 7.4 PBS, and pH 7.4 
PBS containing 10 mM DTT). The substrate concentration was 0.1 mM and five time points were taken to determine 
the quantum yield and half-life for loss of starting material. The observed half-lives are shown in Table 1 . 



Table 1 
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Photolysis Half-Lives for Linkers 1-6 


Linking Group 


Solvent 


PBS 


DTT/PBS 


MeOH 


Dioxane 


1 


348 


259 


a 


a 


2 


14.1 


47.2 


362 


36.8 


3 


12.9 


7.32 


16.2 


4.00 


4 


1.74 


1.98 


5.81 


0.64 


5 


2.87 


2.86 


3.85 


0.50 



photolysis observed. 
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Table 1 (continued) 




As - results ,n «• 4 « «^S^1iS!^^S 

« EXAMPLE 3 

[0 1 181 Th.sexantp.e^^ 

subsequent removal of the thiazo.idinones from the resin v.a photolys,s. 
20 A. Thlazolidinone Preparation ^ ^ ^ 

[01191 Commercial available H 2 N-S-TentaGe. (Rapp P ^ of ^.^ 

L washed with DMF and treated with 3 mL o aO. 16 M* lut,on of OBt ac^ ^ ^ a 

31 0 mg of Fmoc-linker, 92 mg of HOBt. 95 uL of and was then capped by treatment wrth 20% 
25 taction had taken place. The resm was washed with DMF ^and cn 2 * g ^ g mL and 

A^O and 30% pyridine in 50% CH 2 ^ 

driedundervacuumfor 1 hour. A portion oft he resin ^J™^^ anhydride (prepa red from 182 mgof Fmoc- 
and then washed with DMF. A 0.5 M solution of Fmoc-G ycme ^symm ^ ninhydrjn ^ fevea ed 

Gly-OH and 50 uL of DIG in 0.6 mL of Jjjj jfid as above for 30 minutes. Depfectron 
30 that a complete reaction had taken place. The ™" ^ *" h * ™^ r £ in . The dried resin was partitioned (roughly 
with piperidine, washing and drying as above gave rough ty 150 ^9 of d^ re a sievcs (2Q 

lo mg of resin per vial) into 2 4-mL vials equipped w h a sere ^J-ujA^l ^ ^ added tQ , , 
- 30 pellets) were added to each vial. Benzaldehyde ( 1 * 2 £^ 0 ™^ acid (300 pi.) was added to the second vial, 
via, whereas 2^™^^ and the resin was transferred 

Bothvfc.swe.heat^ 
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to disposable filter t 
3 x 5 mL CH 2 C1 2 3 x 5 mL E^O). 



B General Pho tol ysis Conditions 

l0120] Boughty,20mgofresinwerep,acedinp^ 

Ultrafree-MC Filter Units from M.llipore, BedfordJMA) and were su p ^ ^ ^ 1Q mW/cm2 power ^ 

were conducted with a 500 W Hg ARC lamp .fitted wrth a 350^ 450 n ^ mjxjng fr0 m an orbrta, 

measured at 365 nm. The samples were .rrad a *™ e ,™ * collected. The samples were washed wrth 100 
Thaker table. After photolysis the ^T^^S^SiSZ^ sample were analyzed by HPLC for the 
P*- o. 50% ACN/H 2 C and ^^jS^SSSiSi that both the thiazolidinones were produced m h.gh 



50 c. Stability to wards TFA treatment 



C. StaDUITV to waiuo 1 r ^ » w 
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molecular sieves for 2 hours at 70 C generated the double labeled thiazolidinone resin. The resin was washed exten- 
sively (3 x 5 mL CH 2 CI 2j 3 x 5 mL DMF, 3 x 5 mL CH 2 CI 2 , 3 x 5 ml_ MeOH, 3 x 5 ml_ CH 2 CI 2 3x5mL Et s O) and dried 
under vacuum. 

[0122] A portion (20 mg) of the resin was treated with 95% TFA/5% H 2 0 for 1 hour, followed by washing with CH 2 CI 2 , 
5 MeOH, and Et 2 0. Gel 13 C NMR analysis of the resin indicated no loss of thiazolidinone, as evidenced by relative 
integration of the two labeled carbons. Any destruction of either the photolinker or thiazolidinone would be expected 
to result in the integration of the benzylic carbon to decrease. This experiment demonstrated that both the photolinker 
and thiazolidinone were stable to TFA treatment. 

10 D. Additional Stability Experiments 

[0123] In a separate experiment, an additional 20 mg of resin was treated for 2 hours at room temperature with a 
solution of phenol (75 mg), thioanisole (50 u.L), water (50 u,L), ethanedithiol (25 u,L), and TFA (1 mL) followed by washing 
as above. Gel 13 C NMR analysis of the resin indicated no loss of thiazolidinone or photolabile linker, as evidenced by 
*5 the relative integration of the two labeled carbons. 

EXAMPLE 4 

[0124] This example illustrates the synthesis of a CCK peptide on a resin having a photocleavable linker and the 
20 subsequent removal of the peptide from the resin via photolysis. 

A. Preparation of the CCK Peptide 

[0125] The peptide H-Met-Gly-Trp-Met-Asp-Phe was prepared on TentaGel resin (25 mg) bearing the photolabile 
25 linker 9 according to the synthesis cycle described below. All amino acids were N-Fmoc protected. The side chain 
functionalities of Asp and Trp were protected as the tert-butyl ester and Boc carbamate, respectively. 

B. Coupling 

30 [0126] To a 0.11 M solution of amino acid in DMF (0.50 mL) were added 0.20 M HATU in DMF (0.25 mL) and 0.60 
M N, N-diisopropylethylamine in DMF (0.25 mL). The resulting solution was added to TentaGel bearing an unprotected 
amine, and the suspension was stirred at room temperature. After 20 minutes, the supernatant was decanted and the 
resin washed successively with DMF and THF. 

35 c. Capping 

[01 27] To the resin was added a commercially prepared solution of N-methylimidazole (1 6%) in TH F (0.5 mL) followed 
by a commercially prepared solution of acetic anhydride (10%) and 2,6-lutidine (10%) in THF (0.50 mL). The resulting 
suspension was stirred 5 minutes at room temperature. The supernatant was then decanted and the resin washed 
to successively with THE and DMF. 

D. Amine Deprotection 

[0128] Piperidine (20% in DMF, 1 .00 mL) was added to the resin and the resulting suspension was stirred 1 0 minutes 
45 at room temperature. The supernatant was then decanted and the resin washed with DMF 

[0129] Following Fmoc removal from the final methionine residue, the resin was washed thoroughly with THF and 
the solvent evaporated. Side chain protection-was removed by treating the resin with 1000:75:50:50:25 TFA/phenol/ 
water/thioanisole/ethanedithiol (0.40 mL) and allowing the resulting suspension to stand 1 hour at room temperature 
with occasional agitation. 

so 

E. Photolytic Release 

[0130] 50 Beads bearing the fully-deprotected peptide were placed in one well of a 96-well polystyrene microtiter 
plate and covered with 75 u.L of a 1 :1 solution of DMSO and PBS containing 0.1% hydrazine. A glass slide was fixed 
55 on top of the plate, which was then irradiated for one hour. After irradiation, the supernatant was decanted from the 
beads and analyzed directly by reverse phase HPLC, as shown in Figure 3. The product peptide, which co-eluted with 
authentic material, was obtained in 70% yield. MS (ESI) m/z7B6 (MH + ). 
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EXAMPLE 5 



10 



[013 1, This examp.e ii.ustrates the ^^^^^^^^ ^ ^ ^ 
0132 TentaGel S NH 2 (10 g, 130 urn pa «« e *™> 0 **™Zl DMF (20 mL) for 10 minutes. The resin was then 
Us washed with DMF (50 mL) and treat ^ "/JfJ^JScft^-.^ ****** photolinker (prepared 
extensively washed with DMF and treated with a 0.5 M : solut.on hoi . )butync aci d, HOBt (1 .2 g, 8.88 

asTovetom 2.26 g (7.55 mmoh^^^^^ 
mrnTaso.u*o„ofDK 

test indicated that complete ablation of the ^ " Jad token J fc ^ 

(100 mU methanol (100 mL), and diethyl ether (50 mL) ana was and wag then treated 

01331 A 2 5 g aliquot of the above resin was suspended m .^^^ s ™ Windham, NH) in CH 2 CI 2 for 

w h 2 mL of a 9 0.25 M solution of «P»«*^^ (10 -D. DMF (10 mL) 

I h0 urs. The resin was washed wtth CH^ (10 mL . ^^^L In DMF for 30 minutes. The resin was 
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the next step without further purification. rfii^nroovlethvlamine (52 mL, 299 mmol) and tnmethylsilyl 

0136] A sluny containing the amino acid from above, ™ during wnich time the solution became 

See (25 mU 197 mmol) in 300 mL of W£^£Zg££$M mmol) was added over a four hour 
homogeneous. The reaction mixture w« 1 coo * o 0 C andFMO ^ ^ temperature and st.rred for an add, 
period in three equal aliquots. The reaction and tne residue was partitioned between Et^O and 5 /„ 

tonal 3 h. The solvent was removed under reduced pressure ana 1 2 with 1 N HCI, and extracted 



solidified 
EXAMPLE 7 



45 



50 



^.examp-^^ 

w h 30% 5eridine/DMF for 75 minutes and I then washed ^ £MR ^ ^ wa added t . butyl 

STsq To'a suspension of the ^^^Jfy^Z frequent shaking. The reaction mixture was 

SSq The3:phtha.imido-2-a 2 etidinonewasprepa^^ 

alents) and triethylamine (30 equivalents) at 0-C. The r^nv was t anste {Qr 3Q m 

mL methylene chloride, 2 x 2 mL methanol. 3 x 2 mL diethyl etheO * n d dn ^ ^ w Hg ARC lamp 
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1 . The use of a compound having the formula: 
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N0 2 

^"-(CO^CCHj^-O- n- ~j~ R 2 



R 3 V 



wherein 

R 1 is hydrogen, C r C 8 alkyl, aryl or arylalkyl; R 2 , R 3 and R 4 are each independently hydrogen, C r C 8 alkyl, 
C r C 8 alkoxy; X 11 and Y 11 are each independently selected from the group consisting of halogen, -SH, -SP, -OH, 
-OP, -NH 2 , -NHP, in which P is a suitable protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are inde- 
pendently selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, 
substituted aryl alkyl, heteroaryl, and substituted heteroaryl; and q is an integer of from 1 to 10, as a photochemically 
cleavable linking group. 

A use as claimed in claim 1 wherein q is an integer of from 1 to 4. 
A use as claimed in claim 1 wherein the compounds has the formula: 



Y 11 -<COHCH2) q -0 




wherein 

R 1 is hydrogen, C r C 8 alkyl; R 2 and R 4 are each independently hydrogen, C r C 8 alkyl or 0,-C 8 alkoxy; R 3 
is C 1 -C 8 alkoxy; X 11 and Y 11 are each independently selected from the group consisting of -Br, -CI, -OH, -O(CO) 
CI, -OCH 2 CI, -0(CO)OAr, -NH 2 , -OP, -NHP, in which P is a suitable protecting or activating group, and -NR 5 R 6 
wherein R 5 and R 6 are independently selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, 
substituted aryl, aryl alkyl, substituted aryl alkyl, heteroaryl, and substituted heteroaryl; and q is an integer of from 
1 to 4. 

A use as claimed in claim 1 wherein the compound has the formula: 




wherein 

R 1 is hydrogen, C r C 8 alkyl; R 2 and R 4 are each independently hydrogen, C r C 8 alkyl or C 1 -C 8 alkoxy; R 3 
is C r C 8 alkoxy; X 11 and Y 11 are each independently selected from the group consisting of -Br, -CI, -OH, -NH 2 , 
-OP, -NHP, in which P is a suitable protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently 
selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, substituted 
aryl alkyl, heteroaryl, and substituted heteroaryl; and q is an integer of from 1 to 4. 

A use as claimed in claim 3 or claim 4, 
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A use as claimed in claim 1 m6t hoxv Y 11 is -OH, and X" is -Br, and q is 1 ; 

wherein R\ R 2 and R 4 are hydrogen, J « methoxy, Y ^ ^ aRd q „ 3; 

wherein R 1 , R 2 and R 4 are hydrogen, * . methoxy. ^ ^ . & QH and q „ 

wherein R 1 , R 2 and R 4 are hydrogen R - methoxy. ^ ^ , & qh ^ q 

wherein R\ R 2 and R 4 are hydrogen R « m« ^ ^ ^ ^ ^ 

wherein R\ R 2 and R 4 are hydrogen, * . methoxy. ^ ^ ^ oAc and q , s 3. 
wherein R\ R 2 and R 4 are hydrogen, R3 . mettoxy. Y ^ -NH 2 , and q is 1 ; 

wherein Ri, R 2 and R 4 are hydrogen £ . methoxy. Y^ . ^ ^ ^ nh 2 , and q is 3 
wherein Ri, R 2 and R 4 are hydrogen. H» « methoxy. Y and q „ , 

wherein H> . R 2 and R 4 are hydrogen R . methoxy. Y s ^ ^ ^ ^ q 

...^ q1 R2 and R 4 are hydrogen, R J is metnoxy, 1 MHFmoc. and c 



q is 1; 

3; 

q is 1 ; 



wherein R\ R< ana a.« iq»w*~ . ■ ■ ' y11 is _ 0 H. and X" is— NAc, ana q » >. 

wherein Ri , R 2 and R 4 are hydrogen R . methoxy. Y s ^ ^ ^ ^ ^ q 
wherein Ri, R 2 and R 4 are hydrogen, R* « mettoxy, Y ^ j S — NHFmoc, and q - .. 

wherein Ri , R 2 and R 4 are hydrogen. R ■ "£J£J * n J _ OH , and X ,1 is -NHFmoc, and q • 3; 
wherein Ri. R 2 and R 4 are hydrogen Rj . methoxy, Y^ s ^ ^ ^ _ Q(CO)C1 and q IS 1 : 

wherein R3, R* and R 4 are hydrogen. H» m methoxy, Y . g _ 0(C0)Cli and q IS 3; 

wherein Ri , R 2 and R 4 are hydrogen. R» • methoxy, Y » ^ ^ and q fe , . 

wherein Ri . R 2 and R 4 are hydrogen. R» . methoxy. Y^ J . g _ OCHa p l> and „ « 3; 

wherein Ri, R 2 and R 4 are hydrogen. R ■ methoxy Y is js _ Br and q „ , . 

herein Ri Is methyl, R 2 and R 4 are hydrogen. . methoxy, y . ^ ^ ^ ^ _ Bf 
wherein Ri is methyl, R 2 and R 4 are hydrogen. R . methoxy, ^ ^ ^ OH, and q is 1 , 

wherein Ri is methyl, R 2 and R 4 are hydrogen. R . methoxy ^ ^ fe qh, and q .s 3; 

wherein Ri is methyl, R 2 and R 4 are hydrogen, R s methoxy, ^ ^ js _ QAc ^ q , . 

wherein Ri is methyl, R 2 and R 4 are hydrogen. R3 s methoxy Y _^ ^ ^ ^ _ QAc q 
wherein Ri is methyl, R and R 4 are hyd ogen, R • memoxy j>nd ^ ^ _ NHz a q , 

wherein Ri is methyl. R 2 and R 4 are hyd ogen. R « me W ^ ^ ^ NH 2 , and q « 3 

wherein Ri is methyl. R 2 and R 4 are hydrogen, R « methoxy. . g _ NAc and qll1; 

w^in Ri I. methyl. R 2 and R 4 are hydrogen. R . m^hoxy - and ^ js _ NAc and js3 

wherein Ri is methyl. R 2 and R 4 are hydrogen^ ?J^£^^ is-OH. and X" is — NHFmoc, and q .s 1; 
wherein Ri is methyl. R 2 and R 4 are W°^*£Z%%£ yt" te -OH, and X" is -NHFmoc, and q is 3; 
wherein Ri is methyl. R 2 and R 4 are hydrogen, R • methoxy. fc ^ (CQ)C , and q t . 

wherein Ri is methyl. R 2 and R 4 are hydrogen, R3 • methoxy. Y ^ ^ ^ , & and 
wherein Ri is methyl. R^ and R 4 are hyd ogen. I J ' S ^™ Y 11 is -OH, and X" is -OCH 2 C. and q . 1 ; or 
wherein Ri is methyl. R^ and R 4 are hydroge^ # ■* -JJ qh x „ . & and q is 3. 

wherein Ri is methyl. R 2 and R 4 are hydrogen, R3 is methoxy. 



7. A compound having the formula: 




" Bc t-- is w . c,-c M * - » -^--^JI2SS£^"-SS^ 

is c -Co alkoxy- X11 is selected from the group cons.sting of Br u, u . ^ R6 afe indep endently 

-OpSHpTn which P is suitable protecting or '^j^^^^SLi aryl, ary. alky.. subsUtuted 
se.ected from the group consisting of hydrogen ■ «™£«£d ^om'th^group consisting of -Br, -CI, -OH -O(CO) 
a^alkyl, heteroary.. and substituted heteroaryl se ^ ~ g ^ ac ^ ati ng group, and -NRSRB wherein 

^a^ 
integer of from 1 to 4. 



8. A compound having the formula: 
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Y 1t -{COHCH2) q -0 
R 3 




NO* 



w 



15 



20 



30 



wherein 

R 1 is hydrogen, C r C 8 alkyl; R 2 and R 4 are each independently hydrogen, C r C 8 alkyl or C r C 8 alkoxy; R 3 
is C r C 8 alkoxy; X 11 is selected from the group consisting of -Br, -CI, -OH, -NH 2 , -OP, -NHP, in which P is a suitable 
protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently selected from the group consisting 
of hydrogen, unsubstituted alkyl, aryl, substituted aryl, aryl alkyl, substituted aryl alkyl, heteroaryl, and substituted 
heteroaryl; Y 11 is selected from the group consisting of -Br, -CI, -OH, -OP, -NHP, in which P is a suitable protecting 
or activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently selected from the group consisting of het- 
eroaryl, and substituted heteroaryl; and q is an integer of from 1 to 4. 

A compound as claimed in claim 7 or claim 8, 

wherein R 1 is methyl, R 2 and R 4 are both hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is -Br, -OH, -0(CO)CI, 
-OCH 2 CI, -0(CO)OAr, -OAc, -NH 2 , -ODMT, -NHBOC-NHAc, or -NHFmoc. 



10. 



40 



A compound as 
wherein R 
wherein R 
wherein 
wherein 
wherein 
wherein 
wherein 
wherein 
wherein 
wherein 
wherein 
wherein 
wherein 
wherein 
wherein 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R 
wherein R' 
wherein R 



claimed in claim 6 or claim 7 

1 , R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is -Br, and q is 1 ; 
1 , R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is -Br, and q is 3; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is -OH, and q is 1 ; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is -OH, and q is 3; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is -OAc, and q is 1 ; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is -OAc, and q is 3; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NH 2 , and q is 1 ; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NH 2 , and q is 3; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NAc, and q is 1 ; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NAc, and q is 3; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NHFmoc, and q is 1 ; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NHFmoc, and q is 3; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — 0(CO)CI, and q is 1; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — 0(CO)CI, and q is 3; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OCH 2 CI, and q is 1 ; 
, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is —OH, and X 11 is — OCH 2 CI, and q is 3; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — Br, and q is 1; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y" is — OH, and X 11 is —Br, and q is 3; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is —OH, and q is 1 ; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OH, and q is 3; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OAc, and q is 1; 
is methyl, R 2 and R 4 are hydrogen R 3 is methoxy, Y 11 is — OH, and X 11 is — OAc, and q is 3; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NH 2 , and q is 1 ; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NH 2 , and q is 3; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NAc, and q is 1 ; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NAc, and q is 3; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, andX 11 is — NHFmoc, and q is 1; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, andX 11 is — NHFmoc, and q is 3; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — 0(CO)CI, and q is 1 ; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — 0(CO)CI, and q is 3; 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OCH 2 CI, and q is 1 ; or 
is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OCH 2 CI, and q is 3. 



11 . A composition having the formula: 
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A-B-L 



10 



15 



~ onHi ic a ohotocleavable linking group having 
wherein A is a so.id substrate, B is a bond or a deriving group, and L ,s photoc 



the formula: 



r'^X* 



KC0)-{CH2)q-O- iks^ 



wherein, r2 r3 and R 4 are each independently hydrogen, C.-Cs alkyl 

ri te hydrogen, C r C 8 alley, aryl or arylalk* R R and* p ^ ^ protecting or acttvating 

orC.-Co alkoxy, X" is halogen, -SH. -SP, -OH, -NH 2 , 
M group; and q is an integer of from 1 to 10. thesrrhain 

' having an amine n.nct»».l>Y « eietemnae. 

„. A o, eU* ,3, W»e,.in - —"9 — « «We»*WH^ 

" 15. A eemee.ttee ol an, one =l «*» " » 14. MM* e«her 
(a)Lhas the formula: 



35 
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R 3 B 2 
W B 



R 4 NO2 



te hydrogen, C r C 8 aiky, ^ R* are each in^ 
R 3 is d-Co alkoxy, X* 1 is -Br, -CI, -OH, -OF, -s»h, -on 2 
activating g 8 roup; and q is an integer of from 1 to 4; or 

50 (b) L has the formula: 



55 
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5 




10 

wherein 

R 1 is hydrogen, C r C 8 alkyl; R 2 and R 4 are each independently hydrogen, C^Ce alkyl or C r C 8 alkoxy; 
R 3 is C r C 8 alkoxy; X 21 is -Br, -CI, -OH, -OP, -SH, -SP, -NH 2 or -NHP. wherein P is a suitable protecting or 
is activating group; and q is an integer of from 1 to 4. 

16. A composition of claim 1 5, wherein R 1 is methyl and R 3 is methoxy. 

17. A compsition of claim 1 6, wherein R 2 and R 4 are each hydrogen. 

20 

18. A composition of any one of claims 16 or 17, wherein n is 3, R 1 is methyl, R 3 is methoxy, R 2 and R 4 are each 
hydrogen, and X 21 is -OH, -ODMT, -0(CO)CI, -OCH 2 CI, -O (CO) OAr, -OAc, -NH-Fmoc, -NHAc. or -NH-BOC. e. 
g., a composition 





wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-Br, and q is 1 ; 
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wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-Br, and q is 3; 




wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-OH, and q is 1 ; 




wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


--OH, and q is 3; 




wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-OAc, and q is 1 ; 




wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X1 


1 is 


-OAc, and q is 3; 
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wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-NH 2 , and q is 1; 




wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-NH 2 , and q is 3; 




wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NAc, and q is 1 ; 




wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NAc, and q is 3; 




wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NHFmoc, and q is 1; 
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wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X1 


1 is 


— NHFmoc, and q is 3; 




wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— 0(CO)CI, and q is 1 ; 




wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— 0(CO)CI, and q is 3; 




wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— OCH 2 CI, and q is 1 ; 




wherein 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— OCH 2 CI, and q is 3; 
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wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— Br, and q is 1 ; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— Br, and q is 3; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— OH, and q is 1; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— OH, and q is 3; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— OAc, and q is 1; 
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wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— OAc, and q is 3; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NH 2 , and q is 1 ; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NH 2 , and q is 3; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NAc, and q is 1; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NAc, and q is 3; 
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wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NHFmoc, and q is 1; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NHFmoc, and q is 3; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— 0(CO)CI, and q is 1 ; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X1 


• is 


— 0(CO)CI, and q is 3; 




wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— OCH 2 CI, and q is 1 ; or 


55 


wherein 


R 1 


is methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— OCH 2 CI, and q is 3. 



1 9. A method of synthesizing small ligand molecules or peptides on a solid support having optional spacers, said small 
ligand molecules or peptides being removable therefrom upon application of a suitable energy source, said method 
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comprising the steps of: 

W providing on the surface of said so.id support, a photo.abi.e linking group of formu.a: 




Y 31 -{CO>-<CH2)q-0 *&J><> 

r 3 R 4 



wherein, n2 R3 d R 4 are each independentfy hydrogen, C,-C 8 

Hi is hydrogen, Cl -C 8 alkyl aryl or arylalkyl, R 2 , F I and R are ^ _ ^ ^ fe Bf c , QH 
alkyl or 0,-C, alkoxy; *" is halogen -OH, -OP. ^- • 2 fe an integer 0 f from 1 to 10, 

groups with activated synthesis sites; and derivatized solid support to produce 



source. 
PatentansprOche 

1 . Verwendung einer Verbindung mit der Formel: 



Y 11 -(C0)-(CH 2 ) q O- jk Tj ^ 

R 3 V 



WOnn Ri Wasserstoff, C^-AUcy,. Ary. oder Aryla.ky, ist; 

Alky., C-Ce-Alkoxy sind; X" undY 11 ie-Hsunabhang^ ^*^™*Z£w9>9We ist, und -NR 5 R 6 , 
-SH -SP, -OH, -OP, -NH 2 . -NHP, wonn P «~ ^"JJ^SSS bestehend aus Wasserstoff , A.kyl, subst,- 
worin R* und Ft 6 jeweils Heteroary. und substituiertem Hete- 

^nnreSaS^ 

2. Verwendung nach Anspruch 1 , worin q eine ganze Zahl von 1 bis 4 ist. 

3. Verwendung nach Anspruch 1 , worin die Verbindungen die Forme.. 
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Y t1 -<C0HCH2) q -O— ^ 



besitzen, worin 

R 1 Wasserstoff, C.,-C 8 -Alkyl ist; R 2 und R 4 jeweils unabhangig Wasserstoff, Cj-Cg-Alkyl oder C r C 8 -Alkoxy 
sind, R 3 C^Ca-Alkoxy ist; X 11 und Y 11 jeweils unabhangig ausgewahlt sind aus der Gruppe bestehend aus -Br, 
-CI, -OH, -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -NH 2 , -OP, -NHP, worin P eine geeignete Schutzgruppe oder Aktivie- 
rungsgruppe ist, und -NR 5 R 6 , worin R 5 und R 6 jeweils unabhangig ausgewahlt sind aus der Gruppe bestehend 
aus Wasserstoff, Alkyl, substituiertem Alkyl, Aryl, substituiertem Aryl, Arylalkyl, substituiertem Arylalkyl, Heteroaryl 
und substituiertem Heteroaryl; und q eine ganze Zahl von 1 bis 4 ist. 

Verwendung nach Anspruch 1, worin die Verbindung die Formel besitzt: 





NQ 2 



worin 

R 1 Wasserstoff, C^-C^AIky! ist; R 2 und R 4 jeweils unabhangig Wasserstoff, C 1 -C 8 -Alkyl oder C r C 8 -Alkoxy 
sind; R 3 C.,-C 8 -Alkoxy ist; X 11 und Y 11 jeweils unabhangig ausgewahlt sind aus der Gruppe bestehend aus -Br, 
-CI, -OH, -NH 2 , -OP, -NHP, worin P eine geeignete Schutzgruppe oder Aktivierungsgruppe ist, und -NR 5 R 6 , worin 
R 5 und R 6 jeweils unabhangig ausgewahlt sind aus der Gruppe bestehend aus Wasserstoff, Alkyl, substituiertem 
Alkyl, Aryl, substituiertem Aryl, Arylalkyl, substituiertem Arylalkyl, Heteroaryl und substituiertem Heteroaryl; und q 
eine ganze Zahl von 1 bis 4 ist. 

Verwendung nach Anspruch 3 oder Anspruch 4, 

worin R 1 Methyl ist, R 2 und R 4 jeweils Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist, X 11 -Br, -OH -0(CO)CI, 
-OCH 2 CI, -0(CO)OAr, -OAc, -NH 2 , -ODMT, -NHBOC, -NHAc oder -NHFmoc ist. 

Verwendung nach Anspruch 1 , 



worin 


R 1 , 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X" 


-Br ist und q 1 ist; 


worin 


R 1 , 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X 11 


-Br ist und q 3 ist; 


worin 


R 1 , 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X 11 


-OH ist und q 1 ist; 


worin 


R 1 , 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X 11 


-OH ist und q 3 ist; 


worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X" 


-OAc ist und q 1 ist; 


worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X" 


-OAc ist und q 3 ist; 


worin 


R 1 , 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X" 


-NH 2 ist und q 1 ist; 


worin 


R 1 . 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X" 


-NH 2 ist und q 3 ist; 


worin 


R 1 . 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X" 


-NAc ist und q 1 ist; 


worin 


R 1 , 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X" 


-NAc ist und q 3 ist; 


worin 


R 1 , 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X" 


-NHFmoc ist und q 1 ist; 


worin 


R 1 . 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy ist, 


Y 11 


-OH 


ist 


und 


X" 


-NHFmoc ist und q 3 ist; 
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worin R^R 2 und R^assers^^^ 

Sn R1 R 2 und R* Wasserstoff sind, * ^ 1st und X- -Br ist and q 1 ist; 

worin Ri Methyl ist, R 2 und R* WasserstoJ s md, R* MWhJJJ s , ^ ^ ^ ^ ^ q 3 jst; 

worin Ri Methyl ist, R 2 und R* Wassers off smd, R M^oxy st ^ ^ qh ^ ^ q 1 ^ 

worin Ri Methyl ist, R 2 und R* Wassers toff smd, R Mrtho* st, V ^ ^ qh ^ Q t 

worin Ri Methyl ist, R 2 und R* Wassers toff smd, R Methoxy st ^ ^ ^ ^ ^ q 1 

worin Ri Methyl ist, R 2 und R* Wassers off s nd, R3 Methoxy st. ^ ^ ^ ynd q 3 , st; 

worin Ri Methyl ist, R 2 und R* Wassers off s nd, RJ M J J s . ^ ^ ist und q , st; 

worin Ri Methyl ist, R 2 und R* Wassers off smd, Rj Methoxy « . ^ ^ jst und q 3 18t; 

worin R1 Methyl ist, R 2 und R* Wassers off s nd, R3 Me*oxy st ^ ^ ^ ^ ^ q , 

worin R< Methyl ist, R 2 und R* Wassers off smd. R Methoxy s , ^ x „ ^ ^ und q 3 ^ 
worin Ri Methyl ist, R 2 und* Wassers^ 

worin Ri Methyl ist, R 2 und * Wassers toff nd, R Methoxy St. ^ ^ ^ umJ q . 

worin Ri Methyt ist, R 2 und R* Wassers off smd, Me ^ S g ; . OH ^ und <)(CO)C1 ist und q 1 -s t; 

worin Rt Methyl ist, R 2 und W Wassers toff smd, R Methoxy s ^ ^ fet un(j q g . 

worin Ri Methyl ist, R 2 und * Wassers o nd. R Mtfjwy J unrf ^ ist und q i « ; 

worin Ri Methyl ist, R 2 und R* Wassers toff smd, R Methoxy st ^ ^ fet und q 3 , st 

worin R' Methyl ist, R 2 und R* Wasserstoff smd, R3 Methoxy ist, 



Verbindung mit der Formel: 




^ Wasserstoff, C.C^ 

sind, R3 Cl -C 8 -Al k oxy ist; X" "Tf -J^XSi Aktivierungsgruppe K und -NH»H». 
-0(CO)OAr, -NH 2 , -OP, -NHP, wonn P e,ne ^J^J^SL bestene nd aus Wasserstoff. nicht substrtu- 
worin R5 und R* jeweils unabhangig ausgewahlt smd a «™PJV Heteroary , und substituiertem Heteroaryl; 



von 1 bis 4 ist 
8. Verbindung mit der Formel: 




WOhn * Wasserstoff. C^-A-M « * -nd * ieweils unabhangig Wasserstoff. C^-A-M oder Cl -C,A. k oxy 
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sind, R 3 C r C 8 -Alkoxy ist; X 11 ausgewahlt ist aus der Gruppe bestehend aus -Br, -CI, -OH, -NH 2 , -OP, -NHP, worin 
P eine geeignete Schutzgruppe oder Aktivierungsgruppe ist, und -NR 5 R 6 , worin R 5 und R 6 jeweils unabhangig 
ausgewahlt sind aus der Gruppe bestehend aus Wasserstoff, nicht substituiertem Alkyl, Aryl, substituiertem Aryl, 
Arylalkyl, substituiertem Arylalkyl. Heteroaryl und substituiertem Heteroaryl; Y 11 ausgewahlt ist aus der Gruppe 
5 bestehend aus -Br, -CI, -OH, -OP, -NHP, worin P eine geeignete Schutzgruppe Oder Aktivierungsgruppe ist, und 

-NR 5 R 6 , worin R 5 und R 6 jeweils unabhangig ausgewahlt sind aus der Gruppe bestehend aus Heteroaryl und 
substituiertem Heteroaryl; und q eine ganze Zahl von 1 bis 4 ist. 

9. Verbindung nach Anspruch 7 oder Anspruch 8, 

10 worin R 1 Methyl ist; R 2 und R 4 jeweils Wasserstoff sind, R 3 Methoxy ist; Y 11 -OH ist und X 11 -Br, -OH, -0(CO)CI, 

-OCH 2 CI, -0(CO)OAr, -OAc, -NH 2 , -ODMT, -NHBOC, -NHAc oder -NHFmoc ist. 

10. Verbindung nach Anspruch 6 oder Anspruch 7, 





worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-Br ist und q 1 ist; 


15 


worin 


R\ 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-Br ist und q 3 ist; 




worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-OH ist und q 1 ist; 




worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-OH ist und q 3 ist; 




worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


x" 


-OAc ist und q 1 ist; 




worin 


R 1 , 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X 11 


-OAc ist und q 3 ist; 


20 


worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-NH 2 ist und q 1 ist; 




worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


x" 


-NH 2 ist und q 3 ist; 




worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-NAc ist und q 1 ist; 




worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-NAc ist und q 3 ist; 




worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-NHFmoc ist und q 1 ist; 


25 


worin 


R 1 . 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X 11 


-NHFmoc ist und q 3 ist; 




worin 


R 1 , 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X 11 


-0(CO)CI ist und q 1 ist; 




worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-0(CO)CI ist und q 3 ist; 




worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-OCH 2 CI ist und q 1 ist; 




worin 


R 1 , 


R2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-OCH 2 CI ist und q 3 ist; 



30 worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -Br ist und q 1 ist; 



worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -Br ist und q 3 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OH ist und q 1 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OH ist und q 3 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OAc ist und q 1 ist; 
35 worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OAc ist und q 3 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -NH 2 ist und q 1 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -NH 2 ist und q 3 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -NAc ist und q 1 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -NAc ist und q 3 ist; 
40 worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -NHFmoc ist und q 1 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -NHFmoc ist und q 3 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -0(CO)CI ist und q 1 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -0(CO)CI ist und q 3 ist; 

worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OCH 2 CI ist und q 1 ist; 
45 worin R 1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OCH 2 CI ist und q 3 ist. 

11. Zusammensetzung mit der Formel: 



50 A-B-L 

worin A ein festes Substrat ist, B eine Bindung oder eine derivatisierende Gruppe ist und L eine photospaltbare 
Bindungsgruppe mit der Formel: 
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10 



15 



20 



-{CO)-(CH 2 ) q -0- — iT^T" 
R 3 ^ B 4 

1 bis 10 ist und m eine ganze Zahl von 1 bis 6 ist. 

«. - *— «■ — - — — *'<™' CH * CH ' NH - iM 

(a) L die Formel: 



30 



35 




besitzt, worin ^ unabhangig Wasserstoff, C^e-ABcyl oder C^cy 

ri Wasserstoff. C r C 8 -Allcyl.st; ^ ^^^"^p -nh 2 oder -NHP ist, worin P eine geeignete 
Alkoxy sind; R3 C r C 8 -Alkoxy ist, - Br ;; t C ^^^^ e P qanze Zahl von 1 bis 4 ist; oder 
Schutzgruppe oder AktMerungsgruppe ist, und q erne ganze 

45 (b) L die Formel: 



-{COHCH 2 )q-<> 



50 



55 




^"wLerston. C^-AHcy. is, R 2 und R 4 iewei.s una bh angig Wassersto*. oder Cl -C 8 - 
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Alkoxy sind; R 3 C r C 8 -Alkoxy ist, X 21 -Br, -CI, -OH, -OP, -SH, -SP, -NH 2 oder -NHP ist, worin P eine geeignete 
Schutzgruppe oder Aktivierungsgruppe ist; und q eine ganze Zahl von 1 bis 4 ist. 

16. Zusammensetzung nach Anspruch 15, worin R 1 Methyl ist und R 3 Methoxy ist. 

17. Zusammensetzung nach Anspruch 16, worin R 2 und R 4 jeweils Wasserstoff sind. 



18. Zusammensetzung nach einem der Anspruche 16 oder 17, worin n 3 ist, R 1 Methyl ist, R 3 Methoxy ist, R 2 und R 4 
jeweils Wasserstoff sind, und X 21 -OH, -ODMT, -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -OAc, -NH-Fmoc, -NHAc oder 
-NH-BOC ist, z. B. eine Zusammensetzung, 



15 



20 



25 



35 



worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 



R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 11 -Br ist und q 1 ist; 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 11 -Br ist und q 3 ist; 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 11 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 11 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist 

R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 11 -NAc ist und q 1 ist; 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 11 -NAc ist und q 3 ist; 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 11 -NHFmoc ist und q 1 ist; 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist 



und X 11 -OH ist und q 1 ist; 
und X 11 -OH ist und q 3 ist; 

-OAc ist und q 1 ist; 
und X 11 -OAc ist und q 3 ist; 

-NH 2 ist und q 1 ist; 
und X 11 -NH 2 ist und q 3 ist; 



und X 11 -NHFmoc ist und q 3 ist; 
und X 11 -0(CO)CI ist und q 1 ist; 



R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 11 -0(CO)CI ist und q 3 ist; 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 11 -OCH 2 Cl ist und q 1 ist; 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 11 -OCH 2 CI ist und q 3 ist; 



Methyl 
Methyl 
Methyl 
Methyl 
Methyl 
Methyl 
Methyl 
Methyl 
Methyl 
Methyl 
Methyl 
Methyl 
Methyl 
Methyl 
Methyl 



st, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
st, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
st, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
st, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
st, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
st, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
st, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
st, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 
st, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 



Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, und X 1 



-Br ist und q 1 ist; 
-Br ist und q 3 ist; 
-OH ist und q 1 ist; 
-OH ist und q 3 ist; 
-OAc ist und q 1 ist; 
-OAc ist und q 3 ist; 
-NH 2 ist und q 1 ist; 
-NH 2 ist und q 3 ist; 
-NAc ist und q 1 ist; 
-NAc ist und q 3 ist; 
-NHFmoc ist und q 1 ist; 
-NHFmoc ist und q 3 ist; 
-0(CO)CI ist und q 1 ist; 
-0(CO)CI ist und q 3 ist; 
-OCH 2 CI ist und q 1 ist; 
-OCH 2 CI ist und q 3 ist. 



19. Verfahren zum Synthetisieren von kleinen Ligandenmolekulen oder Peptiden auf einem Tragermaterial, gegebe- 
nenfalls mit Spacern, wobei die kleinen Ligandenmolekule Oder Peptide nach Applikation einer geeigneten Ener- 
giequelle davon entfernbar sind, wobei das Verfahren die Schritte umfasst: 

(a) Bereitstellen einer photolabilen Bindungsgruppe mit der Formel: 



Y^COHCHJq-O- 
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auf der Oberflache des Tragermaterials. worin unabhangig Wasserstoff, 

Ri Wasserstoff, Crf^W ^uT„ e n S Sp SH -SP, -NH Oder -NHP ist, Y31 -Br. -CI, -OH. 

Cl -C 8 -AM Oder Cl -C 8 -A.koxy sind; X* ""J^^ °* AktMemngsgruppe ist; und q e.ne genu 

Ss grupP en.ent^ 

. tfn.nh'J' iet 



davon entfernbar ist 
Revendications 

1 . Utilisation dun compose ayant la formule suh/ante : 




danslaquelle . ar vlalkvle R 2 , R3 e tR*sontchacunindependamment 

ri est un hydrogene, un alkyle en C, a C 8 . un aryle ou aryla.kyle H jna6pendamrne nt choisis dans 

un hydrogene. un alkyle en C, a un . W„ C,4C, X e p ^ un groupe de protectton ou 

,e groupe compose d'halogene. -SH. " SP ' ° H ' "° P :2 indeoendamment choisis dans le groupe compose dhy- 
rfSSion adapte, et -NR^R* dans .eque. * -"^JJgZ^,. a.ky.e substtue. heteroaryle. et hy- 
drogene. alkyle. alkyle substitue, aryle, aryle s f st ^ 6 ^^ upe de liaison photochimiquement cl.vab.e. 
roaryle substitu6. et q est un nombre entter de 1 a 10. comme gro p 

2 utilisation selon ,a revendication 1 . dans laquelle q est un nombre entier de 1 a 4. 

3. Utilisation selon la revendication 1 . dans laquelle ,e compose a la formule su.ante : 




N0 2 



5 



5 



danslaquelle R 2 e t R* sont chacun independamment un hydrogene, un alkyle 

Ri est un hydrogene, un alkyle en C, a C 8 R 2 et R* somen » ind6pen damment cho.se 

en C, a C 8 ou un alkoxy en C, a C 8 , R* ^"^** m ££ cf ' 0(CO)OAr. -NH 2 . -OP. -NHP. dans .eque. P est 
dans 1 .e gmupe compose de -Br, -C. -OH W JJg^gJ * e, «? sont independent choK* 
un groupe de protection ou dact.vat.on ** m6> ^ rfaryle substitue, d'ary.e alkyle, d aryle 

Sesu 9 =rd7^ 
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Utilisation selon la revendication 1 , dans laquelle ie compose a la formule sulvante 



R 3 * 




dans laquelle 



R 1 est un hydrogene, un alkyle en C, a C 8 ; R 2 et R 4 sont chacun independamment un hydrogene, un alkyle 
en a C 8 ou un alkoxy en a C 8 , R 3 est un alkoxy en a C 8 , X 11 et Y 11 sont chacun independamment choisis 
dans le groupe compose de -Br, -CI, -OH, -NH 2 , -OP, -NHP dans lequel P est un groupe de protection ou d'activation 
adapte, et -NR 5 R 6 dans lequel R 5 et R 6 sont independamment choisis dans le groupe compose d'hydrogene, 
d'alkyle, d'alkyle substitue, d'aryle, d'aryle substitue, d'aryle alkyle, d'aryle alkyle substitue, d'heteroaryle, et d'he- 
teroaryle substitue ; et q est un nombre entier de 1 a 4. 

Utilisation selon la revendication 3 ou 4, dans laquelle R 1 est un methyle, R 2 et R 4 sont tous deux un hydrogene, 
R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -Br, -OH, -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -OAc, -NH 2 , -ODMT, 
-NHBOC -NHAc ou -NHFmoc 

Utilisation selon la revendication 1 , dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un 
-OH, et X 11 est un -Br et q est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -Br, et q est 
egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OH, et q 
est 6gal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OH, et q 
est egal a 3 ; 



dans laquelle 


R 1 , 


R 2 et 


R 4 sont 


un hydrogene, 


R 3 


est un 


methoxy, 


Y 11 


est un 


-OH, 


et 


X" 


est un 


-OAc, et q 


est egal a 1 ; 

dans laquelle 


R 1 , 


R 2 et 


R 4 sont 


un hydrogene, 


R 3 


est un 


methoxy, 


Y 11 


est un 


-OH, 


et 


X" 


est un 


-OAc, et q 


est egal a 3 ; 

dans laquelle 


R 1 , 


R 2 et 


R 4 sont 


un hydrogene, 


R 3 


est un 


methoxy, 


Y 11 


est un 


-OH, 


et 


X 11 


est un 


-NH 2 , et q 


est egal a 1 ; 

dans laquelle 


R 1 , 


R 2 et 


R 4 sont 


un hydrogene, 


R 3 


est un 


methoxy, 


Y 11 


est un 


-OH, 


et 


X 11 


est un 


-NH 2 , et q 


est egal a 3 ; 

dans laquelle 


R 1 , 


R 2 et 


R 4 sont 


un hydrogene, 


R 3 


est un 


methoxy, 


Y n 


est un 


-OH, 


et 


X" 


est un 


-NAc, et q 


est egal a 1 ; 

dans laquelle 


R 1 , 


R 2 et 


R 4 sont 


un hydrogene, 


R 3 


est un 


methoxy, 


Y 11 


est un 


-OH, 


et 


x" 


est un 


-NAc, et q 


est egal a 3 ; 

dans laquelle 


R 1 , 


R 2 et 


R 4 sont 


un hydrogene, 


R 3 


est un 


methoxy, 


Y 11 


est un 


-OH, 


et 


X" 


est un 


-NHFmoc, 


et q est egal a 1 ; 
dans laquelle 


R 1 , 


R 2 et 


R 4 sont 


un hydrogene, 


R 3 


est un 


methoxy, 


Y 11 


est un 


-OH, 


et 


X" 


est un 


-NHFmoc, 


et q est egal a 3 ; 
dans laquelle 


R 1 , 


R 2 et 


R 4 sont 


un hydrogene, 


R 3 


est un 


methoxy, 


Y 11 


est un 


-OH, 


et 


X 11 


est un 


-0(CO)CI, 


et q est egal a 1 ; 
dans laquelle 


R 1 , 


R 2 et 


R 4 sont 


un hydrogene, 


R3 


est un 


methoxy, 


Y 11 


est un 


-OH, 


et 


X 11 


est un 


-0(CO)CI, 



et q est egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OCH 2 CI et 
q est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OCH 2 CI, 
et q est egal a 3 ; 

dans laquelle R 1 est un methyle, R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est 
un -Br, et q est egal a 1 ; 

dans laquelle R 1 est un methyle, R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est 
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" B ^,SS ' un methyl R 2 et R 4 sent un hydrogene, R3 est U n methoxy, V" est un -OH, et X" est 

un !&2* - - R2 et * sont un hydr096ne ' R3 est un m6thoxy ' Y11 esl un "° H ' et x11 est 

" Inl est un methy.e, R 2 et R 4 sent un hydrogene. R3 est un methoxy, Y" est un -OH, et X" est 

^STiSJfS tst un methyle, R 2 et R 4 sent un hydrogene, R3 est un methoxy, V" est un -OH, et X" est 
U " "^iSSS & est un methy.e, R 2 et R 4 sont un hydrogene, R3 est un methoxy, Y 11 est un -OH, et X" est 
Un ^iSSS est ^n methyle, R 2 et R 4 son, un hydrogene, R3 est un methoxy, Y" est un -OH, et X" est 
U " ^iSSS est un -Vie, R 2 et R 4 sont un hydrogene, R3 est un methoxy, Y« est un -OH, et X" est 
""■Tanf,^ 

U " " Sun Methyle, R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y" est un -OH, et X- est 

U " ^SSSSiUl, " - R 4 -t un hydrogene, R 3 est un methoxy. Y« est un -OH, et X" est 
U " -TaSue^ittun methyle, R 2 et R 4 sont un hydrogene, R 3 est un methoxy. Y 11 est un -OH, et X" est 
" °S££. * esfun methyle, R 2 et R 4 sont un hydrogene, R3 est un methoxy, Y« est un -OH. et X" est 
U " d °2S^r H fS » R 2 et R 4 sont un hydrogene, R3 est un methoxy, Y« est un -OH, et X" est 

un -OCH 2 CI, et q est egal a 3 ; 
7. Compose ayant la formule suivante : 




-„r> j.r • R2etR» sont chacun independamment un hydro- 
dans laquelle Ri est un hydrogene. un alkyle en C< »C, t R et FT ^ ^ ^ |g grQupe 

gene, un a.xy.e en C, a C 8 ou un. « « * » ^bSSr NH 2 "oP, -NHP dans lequel P est un groupe de 
compose de -Br. -CI, -OH, -0(CO)CI ^-OCH 2 C I W». ' ind6pe ndamment choisis dans le groupe 

protection ou deactivation adapte, et -NR*R® ^ alky ,e. daryle alky.e substitue, 

compose tfhydrogene, d'alkyle non substitue, daryle daryle ^strtue nr y qh q , 

d .heteroary.e y et dWroary.e substitue Y 11 .f^^^S^^Lj^n adapte. et -NR 5 R 6 



dans lequel . . - - 

substitue, et q est un nombre entier d'1 a 4. 
8. Compose ayant la formule suivante : 



38 



EP 0 776 330 B1 



V 11 -{COHCHzk-O^ fit 1 
R NQ 2 



10 



25 



35 



dans lequel R 1 est un hydrogene, un alkyle en C t a C 8 ; R 2 et R 4 sont chacun independamment un hydrogene, 
un alkyle en C 1 a C 8 , ou un alkoxy en C-, a C 8 ; R 3 est un alkoxy en C 1 a C 8 ; X 11 est choisi dans le groupe compose 
de -Br, -CI, -OH, -NH 2 , -OP, -NHP dans lequel P est un groupe de protection ou d'actlvation adapte, et -NR 5 R 6 
dans lequel R 5 et R 6 sont independamment choisis dans le groupe compose d'hydrogene, d'alkyle non substitue, 
d'aryle, d'aryle substitue, d'aryle alkyle, d'aryle alkyle substitue, d'heteroaryle, et d'heteroaryle substitue ; Y 11 est 
choisi dans le groupe compose de -Br, -CI, -OH, -OP, -NHP dans lequel P est un groupe de protection ou deactivation 
adapte et -NR 5 R 6 dans lequel R 5 et R 6 sont independamment choisis dans le groupe compose d'heteroaryle, et 
d'heteroaryle substitue ; et q est un nombre entier de 1 a 4. 

9. Compose selon la revendication 7 ou la revendication 8, dans lequel R 1 est un methyle, R 2 et R 4 sont tous deux 
un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -Br, -OH, -0(CO)CI, -OCH 2 CI, -0(CO)OAr , -OAc, 
-NH 2 , -ODMT, -NHBOC, -NHAc ou -NHFmoc. 

10. Compose selon la revendication 6 ou 7 



dans lequel R 
egal a 1 ; 

dans lequel R 
egal a 3 ; 

dans lequel R 
egal a 1 ; 

dans lequel R 
egal a 3 ; 

dans lequel R 
egal a 1 ; 

dans lequel R 
egal a 3 ; 

dans lequet R 
egal a 1 ; 

dans lequel R 
egal a 3 ; 

dans lequel R 
egal a 1 ; 

dans lequel R 
egal a 3 ; 

dans lequel R 
q est egal a 1 ; 

dans lequel R 
q est egal a 3 ; 

dans lequel R 
q est egal a 1 ; 

dans lequel R 
q est 6gal a 3 ; 

dans lequel R 
q est egal a 1 ; 

dans lequel R 
q est egal a 3 ; 

dans lequel R 
un -Br et q est egal 

dans lequel R 



R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -Br et q est 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -Br et q est 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OH et q est 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OH et q est 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OAc et q est 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OAc et q est 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NH 2 et q est 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NH 2 et q est 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NAc et q est 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NAc et q est 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NHFmoc et 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NHFmoc et 

R 2 et R 4 sont un hydrogene, R 3 est un m6thoxy, Y 11 est un -OH, et X 11 est un -0(CO)CI et 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -0(CO)CI et 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OCH 2 CI et 

R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OCH 2 CI et 

est un methyle, R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est 
& 1 ; 

est un methyle, R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est 
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T, Sift- ™ <*«» - ■» »* ,96 " e - B ' e " on v " "* " OH ' e ' x " *" 

- ^sscas - - * - - - - *— ^ rs - on mahow v " '" " ' OH ' " x " *" 

- ^£.C.T - - * - * - - -* - - v " " OH ' 

- *s: kit - i n*^. » - * - - •*» * - - — * v " - un 0H ' " x " " 

*3£ S3?" i * « - - * — " 4,how Y " " "° H ' " x " - 
u " '"Si CT« i. * - - - «• RJ - u " ma " ow ' Y " e " OH ' " x " *" 

- N r KIT- i * - * - - " M - ra4ffiw Y " " " OH ' a x " " 

■"sxswJsii * « * - - v™*"*- * - un "" "' OH ' * x " *" 

- ^SKSE Sli ^ * - - - - -* RS - ™ v " - un •° H " x " e " 

m °sr^T»v^. *> .. * «* » * « «■ — • y " ~ -° h ' - x " eM 

un -OCH 2 C1 et q est egal a 3 : 



11. Composition ayant la formule : 



A-B-L 

-—.—«— >-—^-"— ~* 

liaison photo-clivable ayant la formule suivante . 




dans laquelte 

R 1 est un hydrogene, un alkyle en C, ft un hvdr0 gene, un alkyle en C, ft C 8 , ou un alkoxy en 

ou ary.a.ky.e ; f*. * et R 4 sont cha^n ■Jf^^^JJ^ ieque. P est un groupe de protect.on ou 
C, ft C 8 ; est un halogene, -SH, -SP, -OH. -ftni. w 
rfactivltion adapte, et q est un nombre ent,er de 1 ft 10. 
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d*une liaison de valence, 
-NH-(CH 2 CH 2 0) n CH 2 CH 2 NH-, 
-NH-CH 2 (CH 2 CH 2 0) n CH 2 CH 2 CH 2 NH-, 
■NH-CH 2 (CH 2 CH 2 CH 2 0) n CH 2 CH 2 CH 2 NH- ou 
5 NH-(CH 2 ) m O(CH 2 ) n O(CH 2 ) m NH-, dans lequel n est un nombre entier de 1 a 1 0, et m est un nombre entier de 1 a 6. 

14. Composition selon la revendication 13, dans laquelle le groupe de derivation est un -NH-(CH 2 CH 2 0) 2 CH 2 CH 2 NH- 

15. Composition selon Tune quelconque des revendications 11 a 14 dans laquelle 

10 

(a) L a la formule suivante : 



20 




dans laquelle 

R1 est un hydrogene, un alkyle en C 1 a C 8 ; R 2 et R 4 sont chacun independamment un hydrogene, un 
alkyle en C 1 a C 8 ou un alkoxy en C 1 a C 8 ; R 3 est un alkoxy en C 1 a C 8 , X 21 est un -Br, -CI, -OH, -OP, -SH, 
25 -SP, -NH 2 ou -NHP, 

dans lequel P est un groupe de protection ou d'activation ; et q est un nombre entier de 1 a 4 ; ou 
(b) L a la formule suivante : 
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dans laquelle R 1 est un hydrogene, un alkyle en C n a C 8 , R 2 et R 4 sont chacun independamment un hydro- 
gene, un alkyle en C n a C 8 ou un alkoxy en C, a C 8 ; R 3 est un alkoxy en a C 8 , X 21 est un -Br, -CI, -OH, -SH, 
40 -SP, -NH 2 ou -NHP, dans lequel P est un groupe de protection ou d'activation ; et q est un nombre entier de 1 a 4. 

16. Composition selon la revendication 15, dans laquelle R 1 est un methyle et R 3 est un methoxy. 

17. Composition selon la revendication 16, dans laquelle R 2 et R 4 sont chacun un hydrogene. 

45 

18. Composition selon I'une quelconque des revendications 1 6 ou 17, dans laquelle n est egal a 3, R 1 est un methyle, 
R3 est un methoxy, R 2 et R 4 sont chacun un hydrogene et X 21 est un -OH, -ODMT, -0(CO)CL -OCH 2 CI, -O-CO-OAr, 
-OAc , -NH-Fmoc, -NHAc ou -NH-Boc, par exemple une composition 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, et X 11 est un -Br et q est egal a 1 ; 
so dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, et X 11 est un -Br et q est egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, et X 11 est un -OH et q est egal a 1 ; 

dans laquelle R\ R 2 et R 4 sont un hydrogene, R 3 est un methoxy, et X 11 est un — OH et q est egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, et X 11 est un -OAc et q est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, et X 11 est un -OAc et q est egal a 3 ; 
55 dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, et X 11 est un -NH 2 et q est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, et X 11 est un -NH 2 et q est egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, et X 11 est un -NAc et q est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, et X 11 est un -NAc et q est egal a 3 ; 
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aans> iaH uc,,c • • > 1 * o3 oct un methoxv, ei * esi u " " 2 

^n. R 1 est un „.»*.. * - * — » - " " X " " * * " *" 

~ "L> *~ «■ - - -~ * - — - * - ■ m " h0,y 

^dans laquelle R 1 est un mdthyte. R 2 et R* sent un hydrogfcne, R 3 est un methoxy et X' 1 est un -OAc 
^ 4 i, M u.»R.n- U n^^^->""^•• WMU "^ aX,, ^""•^ e ' , ■" 

«*" »£ * — n*uny,n. "■««•- - * " " • 8 ' - " " NH! " ' *" 

^'V.nsMue».Rtes,nnn,«n,,..R=etRe..n,unn,^.R»ns,nnn,«no» y n,X..es,on-NH ! .,nes, 

^..a.uutteRtnstunnyd,^ 

6881 'dans *„ua.. R 1 est un ^ » . R< - - » « — ' - " , * " " " 

' SL'i-. r- - - ^ * «> * - » "■*»«•"■ * ~ u " n, "" w M x " *" " ' NHFm °° " 

' *" ri.. R l ee, en n,»„., » . * - un R 3 - - — » - «" - - <***» « 

' *" R. ee, un n«*n. I* « » - - » - - — ' " * ,,U " •° ,C ° ,C ' " 

' - S^-e R. ». no n.«it»». W « «• - on nydtuodnu, R 3 est un n*,ho*y « X" as, un -OCH a C, « 
' R 1 «. - nteWle. R 2 « * 3 «n, en ny^nn. R 3 est un ^ « X" est un .OCH.C, « 

q est ega! a 3 ; 



Ac: 



dans laquelle . 
R1 est un hydrogene, un alkyle en C, a C 8 , un aryle 
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ou arylalkyle ; R 2 , R 3 et F^sont chacun independamment un hydrogene, un alkyle en C-, a C 8 ou un alkoxy 
en C n a C 8 ; X 31 est un halogene, -OH, -OP, -SH, -SP, -NH 2 ou -NHP et Y 31 est un Br, CI, OH, NH 2 , SH, OP, 
SP et NHP, dans lequel P est un groupe de protection ou d'activation ; et q est un nombre entier de 1 a 10, 
pour produire un support solide derive ayant. des groupes de liaison photolabiles fixes, convenablement pro- 
5 teges avec les groupes de protection ; 

(b) eventuellement 6liminer lesdits groupes de protection dudit support solide derive pour fournir un support 
solide derive ayant des groupes de liaison photolabiles avec des sites d'initiation de synthese ; 

(c) eventuellement activer ledit support solide pour foumir un support solide derive ayant des groupes de 
liaison photolabiles avec des sites de synthese actives ; et 

10 (d) coupler un premier bloc de construction auxdits sites initiateur de synthese sur ledit support solide derive 

pour produire un support solide ayant un bloc de construction fixe pouvant etre enleve lors un application de 
ladite source d'energie. 
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~« ka*s K ro, DMF- (b) NH 2 OH»HCI. pyname 

FIG. 1 
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